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Grasshopper 


HEY say the Chinese eat grasshoppers. Americans mostly 
just study them in zoology courses. 


Some students are very interested in grasshoppers and all other 
species of organisms. Some students are not so interested. 
But both types need pictures—good pictures—if they are to 
gain any real understanding of what organisms look like, how 
they function, and how they compare with other organisms in 
these respects. 


Hunter and Hunter’s College Zoology has 490 illustrations of 
the same caliber as the one at the top of this page. Some are 
photographs, most are line drawings. All have that fine blend- 
ing of “true-to-lifeism” and schematic clarity which help the 
student so much to recognize what he is looking at and under- 
stand what he sees. 


The fine illustrations are just one of the many features which 
have made this recent text so widely used and so intensely 
popular in such a short time. 

By Coronet Georce W. Hunter III, Ph.D., 406th Medical General Laboratory, Japan ; 


and F. R,. Hunter, Ph.D., Associate Professor of Physiology, University of Oklahoma. 
821 pages, 490 illustrations. $5.50. 
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The New Model B-300 
INSULATED 


CHROMATOCAB 


PAPER PARTITION 
CHROMATOGRAPHY 


1 Completely insulated with 
Glass Wool, and Triple 
Pane Windows at each 
end. 

9 Special Pressure - Lock 
Handles for Tight Closure 
of top. 

3 Gray Hammertone Metal 
Cabinet with Stainless 
Steel Lining. 

4 Adjustable Screw - type 
Legs for Leveling. 


The new Model B-300 insu- 
lated CHROMATOCAB as- 
sures uniform dependable re- 
sults by stabilizing against 
fluctuations in room tempera- 
ture and temperature gradi- 
ents inside cabinet. 


NOW AVAILABLE: 


Other CHROMATOCAB models 
at various prices, as well as 
miscellaneous accessories for 
work in paper partition chroma- 
tography. 


THE BERKELEY CHROMATOGRAPHY DIVISION 


of University Apparatus 


2229 McGee Avenue 


Write us today for new descriptive brochure. 
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FUNCTIONAL ANATOMY OF THE VERTEBRATES 


By DANIEL P, QUIRING, Western Reserve University, and Cleveland Clinic Foundation. McGraw-Hill Pub- 
lications in the Zoological Sciences. In press 


Presents in concise form the various systems of the chordate animal and many of the conclusions arrived at on a 
basis of a study of these systems. The text is written from the viewpoint of levels of being, which effects a 
greater unification of material and a more dynamic treatment of function. Special topics covered include: endo- 
erine system, an anthropological review, treatment of animals as energy-releasing mechanisms, and evolution- 
ary changes in organ systems. 


INTRODUCTION TO ELECTRICITY AND OPTICS. New 2nd edition 
By N. H. Frank, Massachusetts Institute of Technology. 440 pages, $5.00 


A revision and enlargement of this successful intermediary text; the primary purpose of this edition is to ex- 
pand and improve where necessary the physical principles and thinking underlying the subject. Although de- 
manding only a knowledge of elementary integral and differential calculus, the book challenges the student 
continuously in the application of this mathematical background to physical situations. 
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neering and technology and have created many additions to technical nomenclature. In its compilation, the 
author relied upon the assistance of many lexicographers, research centers, colleges, experiment stations, indus- 
tries, and various branches of the armed forces. Glossaries of new words not contained in any publication are 
incorporated in this huge compendium of approximately 125,000 entries. 
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By Francis A, JENKINS and Harvey E. WHITE, University of California. In press 
Extended in scope to include geometrical optics and the quantum aspects of light, the new edition contains enough 
material for a separate course in this subject. The quantum behavior of light is considered in a final chapter en- 


titled ‘‘Photons’’. Recent developments such as the phase contrast microscope and the interference filter are 
treated, as well as such often neglected topics as ray tracing and the effects of apertures in optical instruments. 
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By Joun D. Kraus, Ohio State University. McGraw-Hill Series in Electrical and Electronic Engineering. 
In press 


Presents a unified treatment of antennas from the electromagnetic theory point of view with emphasis on the as- 
pects that are of engineering importance. The principles given are basic, and they are applied to antennas for 
all frequency ranges. There are chapters on the fundamental theory of point sources, patterns and their multi- 
plication, and on linear, loop, helical antennas, the biconical antenna, the cylindrical antenna, self and mutual, im- 
pedances, and arrays of linear antennas. 
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STUDENT 
USE 


The No. 83411 Cenco Potentiom- 
eter is intended for student use 
in the educational laboratory for 
the general run of D.C. potential 
measurements. A simplified design 
enables the student to obtain a 
clear understanding of the circuits, 
which adds much to the educa- 
tional value of the instrument. 


The Potentiometer is assembled on a grain-polished bakelite top mounted in a metal 
box with separate cover of black shrivel finish. Two ranges are provided, 0-16 mv 
and 0-1.6 v. The low range is provided for temperature measurements with thermo- 
couples. The slide wire scale is calibrated for 0-.1 v and with an additional scale 


The 83416 Cenco Volt Box is for use with the Cenco Student Potentiometer for 
extending its range of potential measurement. The Volt Box has three ranges which 


' permit*measurément and calibration up to 15, 150 and 300 volts respectively. The 


accuracy of the box is .1% and the resistance built into each range is 200 ohms per 
volt. The resistance coils and binding posts are attached to a grain-polished bakelite 
top and mounted in a metal case finished in black shrivel .............. Price, $50.00. 


CENTRAL SCrENTIFIC COMPANY: 


1700 IRVING PARK ROAD. CHICAGO 1 
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Today’s research 
leads to tomorrow’s 
practice 


Poliomyelitis: Papers and Discussions Presented at the First International Poliomyelitis Conference. 
A reliable source to up-to-date, scientific knowledge of infantile paralysis and the progress 
in its treatment. Outstanding leaders in the field from all over the world shore their 
findings about the Gen | in these papers presented at the first international conference. 
The material studied i the pathog is of the early stage, management in early 
and convalescent stages, problems of rehabilitation, bulbar poliomyelitis immunology 
and chemotherapy in poliomyelitis. 360 Pages. 93 Illustrations, 1 Color Plate. $5.00. 


A Bibliography of Infantile Paralysis, 1789-1944: with Selected Abstracts and Annotations. 
Edited by Morris Fishbein, M.D. Compiled by Ludvig Hektoen, M.D. and Ella M. Salmonsen. 


A bibliography of the periodical literature covering clinical and investigative work on in- 
fantile paralysis since 1789. The material is arrangd chronologically and a comprehensive 
index covers the references and articles by number. 672 Pages. $15.00. Limited Edition $20. 


Polio and its Problems, by Rolond H. Berg, Director Scientific Information, The Notional Foundation for 
Infantile Paralysis, Inc. 


Reliable information in non-technical terms about poliomyelitis and the steps that hove 
been taken in the search for its cause, care and prevention. Useful for the physician who 
wishes to provide information about infantile paralysis—to victims of the disease, their 
families and civic committees interested in its control. 174 Pages. $3.00. 


Viral and Rickettsial Infections of Man, edited by thomas M. Rivers, M.D. With 26 Associotes. 


A work that reflects the growth of general knowledge of viral and rickettsial agents. It 
describes the role of specific antibodies in immunity and viruses. Practical information is 
offered on the control of human infections in the community, the identification of carriers, 
the role of immunization and chemoprophylaxis. 587 Pages. 77 Illustrations, 6 in Color. $5. 


Bacterial and Mycotic Infections of Man, edited by René J. Dubos, Ph.D. With 33 Associates. 
A companion volume to “Viral and Rickettsial Infections of Man.” A brief review of the 
role that bacteria play in diseases and a picture of the cycle of infecti 
followed by a short description of the individual parasite and its behavior. etenastet 
principles of the management of infectious diseases are established from the viewpoint 
of therapy. 802 Pages. 102 Illustrations, 3 in Color. $5.00. 


J. B. LIPPINCOTT COMPANY, East Washington Squore, Philadelphia 5, Pa. 
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Examining specimen on metallographic microscope of Bell Telephone Laboratories 


The look that keeps telephone costs DOWN 


Through his microscope this Bell 
metallurgist examines a bit of mate- 
tial which is proposed for telephone 
use. From what he sees of grain 
structure, he gains insight into per- 
formance not provided by spectrum 
or chemical analysis. He learns how 
to make telephone parts stand up 
longer, so that telephone costs can be 
kept as low as possible. 


The items which come under 
scrutiny are many and varied, rang- 
ing from manhole covers to hair-thin 
wires for coils, from linemen’s safety 
buckles to the precious metal on re- 
lay contacts, 


In joints and connections—soldered 
or welded, brazed or riveted—photo 
micrographs reveal flaws which would 
escape ordinary tests. They show if a 
batch of steel has the right structure 
to stand up in service; why a guy wire 
let go in a high wind or a filament 
snapped in a vacuum tube; how to 
make switchboard plugs last longer. 


In their exploration of micro-struc- 
ture, Bell Telephone Laboratories 
scientists have contributed impor- 
tantly to the metallographic art. You 
enjoy the benefits of their work in the 
value and reliability of your telephone 
service, and its low cost. 


Photomicrograph of white cast 
iron which is hard and brittle. 


Same iron rendered malleable by 
heat treatment. Shows spots of 
nodular carbon. 


WORKING CONTINUALLY TO KEEP YOUR TELE- 
PHONE SERVICE BIG IN VALUE AND LOW IN COST 
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SEE MORE with WIDER FIELDS! 


Critical focus covers a larger area—wider fields _ dust, dirt, and foreign matter, from sifting down 
than ever before! True stereopsis with the finest onto the prisms or into the nosepiece. Extra- 
optical system ever produced for wide field sturdy construction resists shock, withstands 
work. Save time, money, with dustproof, shake- rough handling ... for a lifetime of practical use. 
proof construction. B&L patented design prevents 
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Physics Research at T.R.E.’ 


R. A. Smith 
T.R.E., Ministry of Supply, Great Malvern, Worcestershire, England 


HE NAME T.R.E. is very well known to 

many physicists and electronics engineers in 

the United States, and yet few know for what 

these letters stand. This is not altogether 
surprising, as the name became almost legendary dur- 
ing the war at a time when most places were known 
by letters and few bothered to inquire what these 
letters meant. T.R.E. is known as the research estab- 
lishment where much of the British fundamental work 
on radar originated and where the many outstanding 
radar devices for the Royal Air Force were born. 
T.R.E. is, in fact, a Ministry of Supply Research 
Establishment at Malvern, England, and the letters 
stand for Telecommuniecations Research Establish- 
ment. 

T.R.E. was a wartime creation, and many of 
Britain’s leading scientists worked there during the 
war. The nearest American equivalent was the Radi- 
ation Laboratory at Massachusetts Institute of Tech- 
nology. The wartime team was very mixed and in- 
eluded physicists, mathematicians, radio engineers, 
and a whole variety of others, such as geologists, 
physiologists, and zoologists, all with a common love 
for electronics and its application to wartime prob- 
lems. Toward the end of the war the British team 
was augmented by two American groups—British 
Branch of the Radiation Laboratory, and the Amer- 
ican and British Laboratory—so that many American 
scientists got to know Malvern and to share in the 
stimulating atmosphere of T.R.E. Thus a widespread 
friendship grew up as many British workers visited 
M.I.T. and many American workers visited T.R.E. 
If one makes a tour of the British university research 
departments, nearly everywhere one meets old friends 
who were at T.R.E. I had recently the privilege of 
visiting a considerable number of American univer- 
sity research departments and again everywhere I met 
friends who had visited Malvern during the war or 
whom I had got to know at M.I.T. 

As was natural, at the end of the war many of the 
senior research staff returned to their academic posts 

1 This article is published by permission of the Chief Scien- 


tist, Ministry of Supply, and with the approval of the De- 
partment of Scientific and Industrial Research, Great Britain. 
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which they had left to take up radar research. There 
were some, however, who felt that the spirit of T.R.E. 
should be carried on and that the establishment should 
continue for the purpose of combined research and 
development. Many felt, too, that in order to retain 
the keen spirit of the team it was necessary that a 
fairly large fraction of the effort should, in peace- 
time, be devoted to fundamental research. It was 
thus that the Physies Department eame into being. 
A small nucleus of senior wartime research staff 
stayed on to build up this department, which has 
now grown into an extensive laboratory with a varied 
research program. There was no college or univer- 
sity to which this department could be attached as 
the Radiation Laboratory was attached to M.I.T. and 
so it naturally remained part of T.R.E. It is an in- 
tegral part of the main establishment, whose business 
is still the development of electronic devices for the 
Royal Air Foree. The type of work at T.R.E. and 
the relation of physics research to it have recently 
been described in an article in Nature (4). The pres- 
ent article will be restricted to the work of the Physics 
Department. I have chosen one or two of the more 
interesting recent achievements of the laboratory and 
some of the more difficult problems under investiga- 
tion in order to give an impression of the scope of 
the work. 


Electronics research. T.R.E. has always been 
known for the development of new types of electronic 
circuits, and the group under F. C. Williams pro- 
duced many excellent electronic devices. Before he 
left to become professor of electrical engineering at 
Manchester his now well-known work on cathode ray 
tube storage for digital computers had been started 
in the Physics Department. This he has continued 
with conspicuous suecess at Manchester, and the 
T.R.E. group is working in close collaboration with 
him on this interesting development. It was natural 
that the new wartime electronic developments should 
be turned toward instrumentation for scientifie re- 
search. A typical example of recent work is the 
Automatic Ultraviolet Absorption Spectrophotometer 
built for the Medical Research Council and now in- 
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stalled in the London Hospital. This instrument en- 
ables a doctor to obtain within a few minutes a graph- 
ieal record of the absorption spectrum of a small 
quantity of a biological solute without a need for 
prior knowledge of the absorption of the solvent. 
Two light paths are used, one passing through the 
solution and the other through the solvent alone. A 
stop in one path is varied so that the light is kept 
equal at the ends of the two paths. The electronic 
problem is that of providing a servomechanism to 
drive the stop so as to produce equality and thus to 
provide direct recording of the extinction coefficient. 
Various refinements are added, such as correction for 
the quartz dispersion law and a variable speed drive, 
controlled by the complexity of the spectrum being 
observed. By use of a “constant error” principle the 
machine is automatically made to run quickly through 
the dull parts of the spectrum and to slow up and 
record carefully the interesting peaks. The instru- 
ment has been in operation for about nine months 
now and has been successfully used by biochemists 
in their work on synthesis of complex organic sub- 
stances, including some of the vitamins. They report 
that they have been able to do months of work in a 
few days by using the instrument and that in spite 
of its very complex electronic circuits it has given no 
trouble in operation—thus confounding the skeptics! 

Another example is the application of electronics 
to the control of astronomical telescopes. Some pre- 
liminary experiments have successfully been carried 


out in conjunction with the Royal Observatory, Green- 
wich (5). 


Millimeter waves. It was natural, after the rapid 
development of centimeter waves during the war, that 
attention should be turned to even shorter wavelengths, 
and the millimeter wave band is now being explored. 
For some time klystrons have been made in the lab- 
oratory that operate successfully at wavelengths 
around 8 mm. Surprisingly high powers have been 
achieved, and valves are now regularly made which 
give continuous wave outputs of the order of 100 milli- 
watts at 8 mm. Encouraged by this, and in spite of 
considerable mechanical difficulties, klystrons have been 
designed for a wavelength of 5mm. A few have been 
made that give outputs of the order of 10 milliwatts. 

If one examines a piece of waveguide sealed down 
for a wavelength of 5 mm, it soon becomes clear that 
it will be extremely difficult to transmit much power 
along a guide of such small dimensions. One is there- 
fore led to examine optical methods of transmission 
using lens systems, ete., and to investigate the proper- 
ties of optical measuring instruments at these wave- 
lengths. Some curious problems arise as one is work- 
ing more or less between the Fraunhofer and Fresnel 
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conditions for diffraction. As a beginning, a Michel- 
son Interferometer has been made, and thus has turned 
out to be a most useful instrument for the accurate 
measurement of wavelengths in the millimeter region. 
Now that sources giving considerable power are avail- 
able various investigations of the properties of mate- 
rials at millimeter wavelengths are being undertaken, 


Semiconductors. A good many laboratories with 
an electronic background have become interested in 
semiconductors of late. The substances with which 
most of the work has been done in this laboratory 
are those of the PbS, PbSe, and PbTe group. The 
reasons for this are twofold. These substances form 
an intermediate group between the semiconductors like 
germanium and silicon and the ionic types like the 
phosphors. Moreover, they have the remarkable 
property of being photoconductive in the infrared 
and are thus useful in infrared research, which will 
be discussed later. 

There has been a considerable difference of opinion 
between various workers as to the value of the energy 
gap between the “full” and “conduction” bands for 
these substances. One way of measuring it is to 
examine the absorption spectrum to determine the 
“lattice edge” due to electronic transfers between the 
bands. This experiment turns out to be surprisingly 
difficult because of the very high reflectivity of these 
substances. A. F. Gibson has, however, recently 
been able to measure the absorption spectra of PbS, 
PbSe, and PbTe between 1 » and 12 » and has shown 
that the absorption edge for PbS corresponds to a 
gap of over 1 electron volt and not to the much 
smaller value of 0.4 ev postulated by some workers. 
For PbSe and PbTe smaller values are found, but 
none as low as 0.4 ev. He has also found some very 
curious features in these spectra in the form of long 
wave absorption “tails,” which are not yet understood. 

The corresponding group of bismuth compounds, 
Bi,S,, Bi,Se,, and Bi,Te,, has also been recently in- 
vestigated. These behave in exactly the same way. 
They are photoconductive in the infrared, but the long 
wave cut off oceurs in each case at a shorter wave- 
length than for the corresponding lead compound. 
Their behavior in the presence of oxygen is also very 
similar. 

The mechanism of photoconductivity in these sub- 
stances is not yet understood and provides one of the 
most interesting puzzles in solid state physics at the 
moment. A good deal of work is in hand with the 
object of shedding new light on this problem. 


Infrared research. The work on the PbS, PbSe, 
and PbTe group has led to the development of ex- 
tremely sensitive detectors of infrared radiation, 
which have the advantage over the usual thermocouple 


Scrznce, Vol. 112 


os 
on 
ad 
=} 


of responding very quickly. These substances, in the 
form of thin microcrystalline layers, become photo- 
conductive when treated with oxygen and are very 
sensitive to quite small quantities of infrared radi- 
ation. Unfortunately, the range of wavelengths at 
which they are sensitive is limited. PbS cooled to 
liquid air temperature will work satisfactorily out 
to a wavelength of 3.5 w (3). Some PbTe cells re- 
cently made at T.R.E. are, however, about 100 times 
more sensitive than the best commercially available 
thermocouple out to 5.5 » and are quite good to 6 » 
when cooled to liquid air temperature. A small num- 
ber of these cells have been given to workers engaged 
in high resolution spectroscopy, and some fascinating 
new results have already been obtained both in Eng- 
land and in the United States. 

In collaboration with the Admiralty, measurements 
have been made of the atmospheric transmission in the 
infrared over long paths in the lower atmosphere. It 
has been possible to identify the absorption due to 
deuterium hydroxide (1) and some other rare gases 
in the atmosphere. 


Radio meteorology. One interesting application of 
radar to purely scientific problems is its use to study 
the formation of rain. There has just been completed 
a very interesting piece of research in this connection. 
It started, in purely utilitarian fashion, in an attempt 
to determine the best kind of radar set with which to 
equip aircraft to help them avoid dangerous clouds. 
It soon developed into a most interesting study of 
rain formation. If one measures the absolute echo 
intensity from falling raindrops (or ice flakes) at 
three different wavelengths one can, by applying some 
fairly complex theory on scattering of radio waves by 
small obstacles, obtain a measure of their size and 
concentration (2). One can thus study the variation 
of size and density of raindrops with height and 
watch the drops being formed near the freezing level. 
Two interesting facts emerged. Under usual condi- 
tions in Britain, most rain starts as falling ice erys- 
tals, which melt as they fall through the freezing level. 
Second, it sometimes rains up above when no rain is 
falling at ground level—many would say this was 
just as well! ) 


Low temperature physics. One of the great ad- 
vantages of the physics laboratory at T.R.E. is that 
it shares the facilities of the very fine workshop built 
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during the war. In the past year such things as 
double prism infrared spectrometers and a hydrogen 
liquefier have been made. The latter came into oper- 
ation in May, 1949 and has enabled measurements on 
semiconductors to be extended down to hydrogen tem- 
peratures. At the moment a Collins type of helium 
liquefier is being constructed. Apart from the com- 
pressor this is all being made in the workshops. It 
is hoped by this means greatly to extend the low tem- 
perature facilities of the laboratory over the next 
year or so. 


Theoretical physics. It has always been felt at 
T.R.E. that the work of a physies laboratory is greatly 
strengthened by having an active theoretical team 
working in the laboratory itself. The theoretical 


‘ work is now mainly devoted to two wide subjects: 


propagation of radio waves, particularly in electron 
clouds, and quantum theory of solids. The former 
ties in closely with the work on millimeter waves, and 
G. G. Macfarlane has recentiy developed a powerful 
method of dealing with problems involving electron 
space charge. It has been used to study propagation 
of amplifying waves in electron-streams and has also 
given a new method of obtaining the oscillation eri- 
terion for a magnetron. On the quantum theory side, 
the very difficult problem of working out the elee- 
tronic wave functions of the PbS group is being 
undertaken, and much theoretical speculation has 
taken place on the mechanism of photoconductivity 
in the infrared. 

It is hoped that these notes will serve to give some 
idea of the varied scope of the research program of 
the laboratory. The work is partly supported by the 
Ministry of Supply as part of the defense research 
program and partly by the Department of Scientific 
and Industrial Research. The work is carried on in 
close collaboration with a number of British univer- 
sities, and it has been a great privilege and stimulus 
to us to exchange news and ideas with a number of 
American universities who are working on similar 
problems. 
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William Jackson Humphreys 


S. A. Mitchell and Edgar W. Woolard 


Leander McCormick Observatory, Charlottesville, Virginia, and 
U.S. Naval Observatory, Washington, D. C. 


N NOVEMBER 10, 1949, W. J. Humphreys 
died in Washington, D. C., in his 88th 
year, after an illness of two months. He be- 
gan his distinguished scientific career as a 

physicist, and, although he entered the field of meteor- 
ological physies in the service of the U. S. Weather 
Bureau and became best known as a meteorologist, he 
remained first and foremost a physicist ‘throughout 
his life. His name is starred as a physicist in all 
editions of American Men of Science in which that 
procedure was followed. 

Dr. Humphreys was born in a one-room log house at 
Gap Mills, West Virginia, February 3, 1862. His 
undergraduate training was at Washington and Lee 
University, where he received the degree of A.B. in 
1886, and C.E. in 1888. After a year of further 
study at the University of Virginia, 1888-1889, he 
taught at Miller School, near Crozet, Virginia, 1889- 
1893, then at Washington College, Chestertown, Mary- 
land, 1893-1894. In 1894, he began graduate research 
in physies at The Johns Hopkins University, studying 
under the great physicist Henry A. Rowland and other 
noted men; he received the Ph.D. degree in 1897. 

His notable contribution to physical science began 
during his graduate work at Johns Hopkins. His 
early investigations, chiefly in the field of radiation 
and spectroscopy, included the fundamental discovery 
of the displacement of spectrum lines from their nor- 
mal positions by the effect of pressure. The pressure 
shift was found during an examination of the spectra 
produced by electrie ares under different pressures, 
which had been suggested to him and J. F. Mohler by 
J. S. Ames; the phenomenon was investigated in 
detail at low pressures by Mohler, and at high pres- 
sures (eventually up to 101 atmospheres) by Hum- 
phreys. His early work also ineluded important re- 
searches on the solution and diffusion of metals and 
alloys in mereury. From 1897 to 1905 Dr. Humph- 
reys was instructor in physies at the University of 
Virginia. In this period he became as well known in 
astronomy as in physies. His contributions to spee- 
troscopy were of fundamental significance for astro- 
physies; and at the dedication of the Yerkes Observa- 
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tory, October, 1897, he presented a paper on his in- 
vestigations of the pressure shift of spectrum lines. 
He was a member of two U. S. Naval Observatory 
eclipse expeditions—to Griffin, Georgia, to observe the 
eclipse of May 28, 1900, and to Sumatra for the 
eclipse of May 18, 1901—with the object of obtaining 
photographs of the flash spectrum. 

On July 1, 1905, Dr. Humphreys was appointed 
meteorological physicist in the U. 8. Weather Bureau, 
a position which he held for 30 years. From 1905 to 
1908 he was supervising director of the Mt. Weather 
Observatory, which had been established for the in- 
vestigation of physical phenomena of the atmosphere; 
thereafter he served continuously at the Central Office 
in Washington, D. C. He turned his attention from 
spectroscopy to the physical problems of the atmos- 
phere, and soon provided the explanation of the exist- 
ence and principal characteristies of the stratosphere, 
first announced on June 30, 1908, to the Physies See- 
tion of the American Association for the Advance- 
ment of Science and the American Physical Society. 
This was followed by a long series of contributions 
to meteorological physies that brought him interna- 
tional recognition and many honors. 

On December 31, 1935, Dr. Humphreys was retired, 
after having been retained in the service, by Presi- 
dential order, for four years past the official age limit 
of 70; but retirement did not end his scientifie ac- 
tivity. He was immediately appointed Collaborator, 
and for several years he kept regular office hours 
nearly every day. Meteorology is greatly indebted to 
Dr. Humphreys. At the time of his appointment to the 
Weather Bureau in 1905, he was almost the only 
trained physicist among meteorologists; and for many 
years he was nearly alone in his efforts to develop 
meteorology on a proper physical basis. His textbook 
Physics of the Air must be reckoned as one of his 
major contributions; its influence, and the reputation 
of its author among physicists, were important factors 
in obtaining for meteorology a wider recognition as 
a branch of physies. This treatise originated in a 
series of lectures given during January, 1914 to 
aviators in training at San Diego, California. The 
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first edition appeared in 1920, the third in 1940, and 
it is still unique among modern textbooks: it is a sys- 
tematic treatment of the physical phenomena of the 
atmosphere arranged according to the traditional sub- 
divisions of mechanics, thermodynamies, electricity, 
acoustics, and optics. It also includes a long section 
on geological climates that embodies the author’s own 
original contributions to this problem which, repre- 
senting the result of careful thought by a competent 
meteorologist and able physicist, deserve more wide- 
spread consideration than they have received. 

Not the least of his services were his popular books: 
the delightful Weather Proverbs and Paradoxes (1st 
edition, 1923); Fogs and Clouds (1926; an inferior 
2nd edition appeared in 1943); the entertaining 
Weather Rambles (1937), a collection of his best 
popular articles; the popular treatise Ways of the 
Weather (1942), which won a recommendation by the 
Book-of-the-Month Club; and the thought-provoking 
Rainmaking and Other Weather Vagaries (1926). 
He also prepared Wilson A. Bentley’s exquisite micro- 
photographs of snow erystals for publication and 
wrote the text for the book, published in 1931. 

Among his other official duties, Dr. Humphreys was 
in charge of the seismological work, which was carried 
on by the Weather Bureau from 1914 to 1924. Dur- 
ing 1931-1935 he was editor of the Monthly Weather 
Review. He also served on the National Advisory 
Committee for Aeronautics. Among outside activi- 
ties, he was special editor for meteorology on the 
editorial staff of Webster’s New International Dic- 
tionary. Beginning in 1913, he was an associate 
editor of the Journal of the Franklin Institute. From 
1911 to 1933 he was professor of meteorology at The 
George Washington University, offering graduate 
courses in physical and mathematical meteorology; 
in 1933 he was made professor emeritus. 

Dr. Humphreys was a member of the American 
Association for the Advancement of Science, Amer- 
iean Physical Society, American Geophysical Union, 
American Meteorological Society, American Philo- 
sophical Society, American Astronomical Society, 
Optical Society of America, Seismological Society of 
America, American Mathematical Society, American 


Academy of Arts and Seiences, The Franklin Insti- 
tute, Washington Academy of Sciences, and Philo- 
sophieal Society of Washington. The many offices 
that he held in several of these societies included that 
of president of the American Meteorological Society 
in 1928-29, of the Washington Academy in 1922, and 
of the Philosophical Society of Washington in 1919; 
national chairman of the American Geophysical 
Union, 1932-1935; general secretary of the American 
Association for the Advancement of Science, 1925- 
1928, and chairman of Section B in 1917. He was a 
corresponding member of the Meteorological Society 
of Hungary, and of the State Russian Geographical 
Society ; and an honorary member of the Astronomical 
Society of Mexico. He was also an honorary mem- 
ber of the Eugene Field Society, for literary excel- 
lence. 

Dr. Humphreys was married in January, 1908, while 
stationed at Mt. Weather, to Margaret Gertrude 
Antrim of Charlottesville, Virginia, who survives him. 
An authentic record of his personal life is fortunately 
available in his autobiographical work “Of Me,” 
privately published at Washington, D. C., in 1947. 
The hardships of life on Mt. Weather, deseribed in 
this autobiography, were only the beginning of the 
difficulties and diseouragements with which he was 
foreed to contend during most of his service. Very 
shortly after he entered the Weather Bureau, cir- 
cumstances developed which must have made it doubt- 
ful whether this move had been a wise one for his 
own welfare; and it is questionable whether the in- 
estimable benefit to meteorology that resulted from 
his giving up his career in physics at the University 
of Virginia was adequately reciprocated. 

A complete bibliography of his writings is included 
in his autobiography, with a list of memberships and 
offices in scientifie societies, and of the honors which 
came to him. He was president of the Cosmos Club 
in Washington during 1936, and for 16 years he was 
chairman of the Entertainment Committee. Dr. 
Humphreys’ character was distinguished by unswerv- 
ing devotion to scientifie inquiry, uncompromising in- 
sistence on rigorous standards of scholarship and in- 
dustry, and the highest ideals of integrity and honor. 
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Technical Papers 


A Simple Micromanipulator 


L. J. Manhoff, Jr.' ard Mychyle W. Johnson 


Department of Pathology and Department of Zoology, 
Duke University, Durham, North Carolina 


During experimentation on early chick embryos we 
have assembled a micromanipulator which, because of 
its simplicity of construction, availability of parts, and 
versatility of manipulation, should be useful to others. 
It is suitable for the manipulation of microneedles, 
micropipettes, or microelectrodes, and its precision is ad- 
equate under magnifications up to 100x. 

The materials needed are two blocks of wood, a few 
screws, wire, a mechanical stage, and the stand of a 
compound microscope. To assemble these parts, the body 
tube of the microscope is unscrewed from its mount and 
replaced by a cylindrical piece of wood, A (see Figs. 1 
and 2). This is secured by two pieces of wire, which 
are looped through the screw holes of the mounting piece 
and fastened to small screws in the block. A rectangular 


Fic. 1. Micromanipulator assembled and in position for 
use. The mechanical stage supplies controlled movements 
in two planes, and the carriage of the microscope supplies 
movements in the third plane, 


block of wood, B, is fastened to the top of block A with 
a single large screw. A detachable type of mechanical 
stage is then mounted on this platform. The microneedle 
is readily secured to the mechanical stage by a strip of 
cellophane tape and the apparatus is ready for use. The 
mechanical stage allows movements in two planes, and 
the movements in the third plane are supplied by the 
carriage of the microscope, which has both coarse and 
fine adjustments. 


1 Present address: Hermann Hospital, Houston, Texas. 
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If the microscope used has a built-on mechanical stage, 
its track can be removed from the microscope stage and 
mounted on a block of wood, C (see Fig. 3), which is 
then used as the platform for the mechanical stage in 
place of block B. With a different type of microscope 
the method of mounting block A may also vary, but this 
can be accomplished quite easily with most models. 

It is obvious that certain refinements could be made 
to increase the precision of the apparatus, such as having 


Fie. 2. Method of assembly for a detachable type me- 
stage. 


Fic. 8. Method of assembly for a built-on mechanical 
stage having a separate rack. 


metal parts to support the mechanical stage or having 
a heavy wooden base for the manipulator or for both the 
manipulator and the dissecting microscope. However, 
we have been using the apparatus as described for ma- 
nipulations on the aortic arches and other blood vessels 
of 2-4-day chick embryos and have found it quite satis- 
factory. The tilting adjustment of the microscope stand 
adds to the ease with which the manipulator can be 
placed in its desired position, and the wide range of 
movement in all directions allows for ease of handling 
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and adaptability to various procedures. When the ma- 
nipulator is not being used it can very easily be disas- 
sembled and the microscope body tube replaced. 

This apparatus should prove particularly useful to 
those who may not have the opportunity to purchase more 
expensive manufactured instruments and to classes such 
as experimental embryology, where it may be desirable 
to have several such manipulators in use at one time. 


A New Streptomycin 


Robert G. Benedict, Frank H. Stodola, Odette L. Shotwell, 
Anne Marie Borud, and Lloyd A. Lindenfelser! 
Fermentation Division, 

Northern Regional Research Laboratory,” 

Peoria, Illinois 


Although streptomycin finds considerable use as an 
antibiotic, its therapeutic efficacy is limited by its toxicity 
and the ready development of bacterial resistance. 
Hence, itis desirable that streptomycin-like substances 
encountered in screening tests be further investigated 
because they may be free of some of the defects of strep- 
tomycin and yet retain the virtues of that drug. It was 
with this thought that we undertook a study of the active 
agent produced by a new species of Streptomyces which 
gave an antibacterial spectrum typical of streptomycin. 
Careful physiological and morphological comparisons 
with streptomycin-producing strains of Streptomyces 
griseus and Streptomyces bikiniensis showed that the 
new species, isolated from a Japanese soil, was not 
identical with these organisms or any other Streptomyces 
species described in Bergey’s Manual of Determinative 
Bacteriology. The slow change from a grayish white 
to a flesh-colored aerial mycelium suggested the designa- 
tion Streptomyces griseo-carneus n. sp. <A full descrip- 
tion of this species will be published elsewhere. 

When the antibiotic was purified in a manner similar 
to that employed for streptomycin (2, 5, 9)—namely, by 
adsorption on carbon, elution with methanol-HCl, chro- 
matographic adsorption on alumina, preparation of the 
crystalline helianthate, and finally regeneration of the 
pure hydrochloride from the helianthate—it appeared at 
each successive stage to resemble streptomycin more 
closely in composition, optical rotation, and biological 
potency. The helianthate gave analytical figures and 
an x-ray diffraction pattern almost identical with those 
of streptomycin helianthate. The same was true for the 
melting point and x-ray pattern of the naphthalene-f- 
sulfonate (8). Indeed, if it had not been for paper 
strip chromatography, there would have been no reason 
in the early stages of this work to conclude otherwise 
than that we were dealing with streptomycin. Using 
the technique developed by Winston and Eigen (11), we 

1 We are indebted to C. H. Van Etten and Mary Wiele for 


microanalyses, to N. Hellman for x-ray patterns, and to A. C. 
Riley, Jr., for technical assistance. 

® One of the laboratories of the Bureau of Agriculture and 
Industrial Chemistry, Agricultural Research Administration, 
U. S. Department of Agriculture. Report of a study made 
under the Research and Marketing Act of 1946. 
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were able to effect a complete separation of the new 
antibiotic from mannosidostreptomycin (3) and strepto- 
mycin in artificially prepared mixtures. Assured, thereby, 
of the presence of a new factor, we proceeded to the 
isolation of the pure antibiotic, for which the name 
hydrozystreptomycin is suggested by its composition and 
the nature of its degradation products. 

The results of microanalytical determinations on 
the helianthate of hydroxystreptomycin dried at 
100° in vacuo were as folows: Found: C, 50.1, 50.2; 
H, 5.75, 5.71; N, 14.6; 8, 640. Caleulated for 
C, 49.99; H, 5.59; N, 14.81; 
8S, 6.36. Caleulated for streptomycin helianthate 
C, 50.52; H, 5.65; N, 14.97; 
S, 6.42. 

Hydroxystreptomyein trihydrochloride derived from 
the helianthate gave the following analytical data after 
drying at 80° in vacuo: Found: C, 35.8, 35.4; H, 6.12, 
5.79; N, 13.9; Cl, 14.8. Caleulated for C,,H,,N-,O,, - 3HCI: 
C, 35.68; H, 5.99; N, 13.87; Cl, 15.05. Caleulated for 
streptomycin trihydrochloride C,,H,N;O,.-3HCI: C, 
36.50; H, 6.13; N, 14.19; Cl, 15.40. 

Hydroxystreptomycin trihydrochloride showed a spe- 
cific rotation in water of —91° compared with —86.1° 
for streptomycin trihydrochloride (4) and —54.1° for 
mannosidostreptomycin trihydrochloride (4). On ecata- 
lytic reduction, hydroxystreptomycin absorbed the 
amount of hydrogen required for the formation of a di- 
hydro derivative (7). Hydroxystreptomycin trihydro- 
chloride, when assayed against Bacillus subtilis, was 
found to be equivalent to 784 micrograms of streptomy- 
cin base per milligram. The corresponding value for 
streptomycin trihydrochloride is 842 wg per mg. 

The first evidence of a structural difference from the 
known streptomycins appeared when dihydrohydroxystrep- 
tomycin was converted by methanolic hydrogen chloride 
into streptidine (characterized by the x-ray patterns of 
its sulfate and picrate) and a disaccharide fragment 
isolated in the form of a hexaacetate (mp 124°-125°). 
After drying at 56° in vacuo, this acetate analyzed as 
follows: Found: C, 50.2, 49.8; H, 6.30, 6.33; N, 2.16; 
OCH,, 5.13; total acetyl, 40.8; O-acetyl, 34.6. Caleu- 
lated for C,,H,O,( NCOCH,) (OCOCH,),(OCH,): OC, 
50.24; H, 6.33; N, 2.25; OCH,, 4.99; total acetyl, 41.55; 
O-acetyl, 34.62. 

Under identical conditions dihydrostreptomycin gave 
streptidine and q-methyl pentaacetyldihydrostreptobios- 
aminide. The latter compound melted at 194° in agree- 
ment with that reported by Brink, Kuehl, Flynn, and 
Folkers (1). The caleulated values for this pentaacetyl 
derivative C,,H,O,(NCOCH,) (OCOCH,),(OCH,) are: 
C, 51.15; H, 6.62; N, 2.49; OCH,, 5.51; total acetyl, 
38.19; O-acetyl, 30.55. 

The analytical figures throughout were consistent with 
the presence of an additional oxygen which was known, 
by virtue of the isolation of streptidine, to be resident 
in the streptobiosamine portion of the molecule. To 
further localize the extra oxygen, attention was turned 
to the N-methyl glucosamine part of this disaccharide. 
Accordingly, hydroxystreptomycin was subjected to dras- 
tie acid hydrolysis, followed by acetylation (6), to give 
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an acetate of mp 156° which was shown by mixed melting 
point test and x-ray diffraction patterns to be identical 
with pentaacetyl N-methyl-a-L-glucosamine obtained in 


the same manner from streptomycin. 


a erystalline derivative with azoyl chloride (p-phenylazo- 
benzoyl chloride). 

If it is assumed that the points of attachment of the 
eomponent parts of hydroxystreptomycin are the same 


O oO 
é 
Ho” \c_on Ho” C—OH HC 
H | H C—CH, ba 
I II III 
NH, 
HO—cht Nox CH 
H—OH Hd 


H Cc 


It became evident, then, that the additional oxygen 
must be contained in the streptose portion of the mole- 
cule. This necessitated a closer examination of the alkali 
degradation product of hydroxystreptomycin which had 
been assumed to be maltol because of the similarity of its 
ultraviolet absorption spectrum to that reported by 
Schenck and Speilman (10) for that compound. Treat- 
ment of hydroxystreptomycin with N sodium hydroxide 
for 3 min at 100° yielded a colorless crystalline com- 
pound melting at 153°, whieh gave an intense reddish- 
violet color with ferric chloride. This compound showed 
a strong absorption at 2,740A with an E,'% =666 in 
0.1 N HCl as compared with values of 2,740A and 772, 
respectively, for a sample of maltol melting at 160° 
prepared from streptomycin. A mixed melting point test 
and a comparison of their x-ray diffraction patterns 
proved the compounds to be different. Analytical data 
on the compound from hydroxystreptomycin showed it to 
be a hydroxylated maltol, presumably 2-hydroxymethyl- 
3-hydroxy-1,4-pyrone (I). Found: C, 50.2; H, 4.43. 
Caleulated for C,H,O,: C, 50.7; H, 4.26. Caleulated for 
maltol (II) C,H,O,: C, 57.14; H, 4.80. This new pyrone 
is an isomer of kojic acid (III). Methylation of its 
ring hydroxyl with diazomethane gave a crystalline 
methyl ether in which the presence of a remaining hy- 
droxyl group could be demonstrated by the formation of 
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as in streptomycin, formula IV may be assigned tenta- 
tively to this new antibiotic. Complete proof of struc- 
ture, however, must await the preparation of larger 
amounts of material. 


We have no evidence through paper strip chrematogra- 
phy that S. griseo-carneus produces an analogue of the 
mannosidostreptomycin of Fried and Titus (3). 

Details of this work will be published elsewhere. 
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The Relation in Man between 
Cholesterol Levels in the Diet 
and in the Blood? 


Ancel Keys, with the collaboration of Olaf Mickelsen,” 
E. v. O. Miller, and Carleton B. Chapman 


Laboratory of Physiological Hygiene, 
University of Minnesota, Minneapolis 


It is widely assumed that the amount of cholesterol 
consumed in the diet is reflected in the concentration 
of cholesterol in the blood serum and, eventually, in the 
tendency to development of atherosclerosis (3). It is 
true that when certain herbivorous animals like the rab- 
bit are fed enormous amounts of cholesterol the blood 
level rises and atherosclerosis develops, but the situation 
may well be very different in man when subsisting on 
more natural diets. In any ease, it is by no means 
certain that moderate differences in the serum cholesterol 
level in man have any influence on development of 
atherosclerosis. The following preliminary report deals 
exclusively with the more immediate question of the rela- 
tion in man between cholesterol levels in the diet and 
in the blood. 

Single doses of ingested cholesterol, even if these are 
very large, produce only trivial and transient changes 
in the serum cholesterol of man. In about 60 experi- 
ments on young men who received 10 g of cholesterol 
in a meal with ample fat, we seldom accounted for as 
much as 5% of the cholesterol as a very temporary ad- 
dition to the blood. Much the same result with older 
men has been reported by others (2). In studies on 
two men with marked familial hypercholesteremia of the 
lipemic type, we found no difference from normal men 
in their response to single large doses of cholesterol. 
But these experiments have very limited significance. 
The effect of differences in the habitual intake of choles- 
terol is of more interest. 

Our primary study on the habitual diet has been made 
on 482 clinically ‘‘normal’’ men who are volunteer sub- 
jects in a long-range research program in the Labora- 
tory of Physiological Hygiene (6). For the most part, 
these men are in a relatively favored economic bracket 
and few if any of them are restricted in diet because of 
income. All of them have been studied with care for 
over 3 years. Their habitual cholesterol intakes have 
been estimated from repeated interviews and question- 
naires, mainly concerning the current intake and that for 


1The work reported here was aided, in part, by grants 
from the National Dairy Council, acting on behalf of the 
American Dairy Association, and from the U. 8S. Public 
Health Service, Research Grants Division, on recommenda- 
tion of the Cardiovascular Study Section. 

*Now at the Division of Chronic Diseases, U.S.P.H.S., 
Washington, D.C. Dr. Mickelsen collected dietary data and 
supervised cholesterol analyses (1946-47). Miss Erma vy. 
0. Miller made almost ali the cholesterol analyses. Dr. 
Carleton B. Chapman and the Division of Internal Medicine, 
Minneapolis Veterans’ Hospital, made arrangements for the 
hypertensive patients and their supervision. 
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the preceding 6 months; in most cases estimates apply 
to a period of several years but may not be valid de- 
scriptions of lifelong habits. 

Cholesterol oceurs only in foods of animal origin, and 
in these it is relatively stable. Habits with regard to 
the consumption of eggs, butter, milk, cheese, ice cream, 
and meat (lean or fat) tend to be well fixed in most 
American men who are economically comfortable. The 
man who regularly takes two eggs for breakfast, has 
several pats of butter at every meal, and does not re- 
move all separable fat from his twice-a-day meat is in 
a very different category from the man who dislikes 
milk, cheese, and eggs as such, is sparing of butter, and 
refuses all but lean meat. Regardless of the rest of 
the diet, this man can searcely get more than some 200— 
300 mg of cholesterol a day, whereas the former must 
get at least three times that amount. We believe segre- 
gation of our subjects into five classes of relative choles- 
terol intake, where the mean intake of the top class is 
about 24 times that of the bottom class, can seldom be 
in error by more than one class. Serum cholesterol 
measurements for these men have been made on blood 
drawn under basal conditions; all analyses were made 
in duplicate, with suitable standards in every batch. The 
Liebermann-Burehard method used has been checked with 
the digitonin precipitation method of Sperry and 
Schoenheimer. 

TABLE 1 


MEANS AND STANDARD Errors For THE Serum TOTAL 
CHOLESTEROL CONCENTRATION IN CLINICALLY 
“HEALTHY” MEN* 


Age 18-25 yr Age 45-54 yr Age 46-55 yr 


low high low high low high 


No. of men 62 66 81 80 53 51 
Mean, serum 

cholesterol 99.9 100.1 99.9 100.1 100.2 99.8 
8.E., serum 

cholesterol 1.70 2.09 2.09 1.98 2.28 2.39 


* All within + 15% of standard weight for height, habitu- 
ally subsisting on diets providing cholesterol intakes classed 
as “low” (not over about 2.0 g/week) and “high” (not less 
than about 8 g/week). Serum cholesterol expressed as % 
of the mean for all men in the age group. The results for 
men in the 46-—55-year group include new estimates on some 
men who were studied, a year earlier, in the 45-—54-year 
group. 


Elsewhere we have mentioned, without discussion, 
some of the results of this analysis (7); the mean values 
for 312 men in five cholesterol-intake classes were essen- 
tially constant within each age group. Another analysis, 
based on new data, is given in Table 1; the men who 
had ‘‘medium’’ cholesterol intakes were discarded for 
this purpose. 

Such findings make it reasonably clear that the serum 
cholesterol level of ‘‘normal’’ men as represented here 
is not significantly related to differences in the habitual 
cholesterol intake over a range of something like 250- 
800 mg per day. As a corollary, it may be inferred that 
efforts to control the serum cholesterol by alterations of 
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the intake within this range are unlikely to succeed with 
such men. More direct evidence to this effect is pro- 
vided by the findings on 41 middle-aged normal men 
who were studied before and after reducing their cho- 
lesterol intakes by 50% or more. On the first occasion 
they had a mean total cholesterol of 250.12 (standard 
error =+7.06) mg/100 ml of serum. A year later, and 
after at least several months on the reduced cholesterol 
intake, the mean, corrected for the normal age trend, was 
250.25 (S.E.=+6.68) mg/100 ml. The correction for 
the normal increase in cholesterol level in 1*year was 
made from a 2-year study on 168 normal men of similar 
ages whose cholesterol intakes were unchanged from one 
year to the next. 


Cholesterol, mg. per ml. 


SF WU RIZA IS 16 17 
Days 
Fie, 1. Concentration of total cholesterol in the blood 
serum of two men with familial hypercholesteremia before 
and after changing to a fat-free vegetarian diet totally 
devoid of cholesterol. Before the diet change these men 
were subsisting on a moderately low cholesterol intake. 


In contrast, there are the results of experiments in 
which the cholesterol intake is completely eliminated. 
The rice-fruit diet, currently popular in the treatment 
of hypertension (4, 5), is cholesterol-free if strictly ap- 
plied. This diet is also substantially fat-free, is suffi- 
cient in protein, provides extremely little sodium, and is 
likely to be calorically deficient as well (9). With this 
diet we have regularly and rapidly produced marked 
declines in the serum cholesterol of hypertensive patients. 
In a typical series of four patients, the mean total 
cholesterol value of 232.5 mg/100 ml of serum fell to an 
average of 151.8 mg after about 3 weeks on the rice- 
fruit diet; continuation of the diet for another 2 weeks 
had apparently little further effect, but a few later ob- 
servations suggested that a slow rate of decline may con- 
tinue for some time. 

At present we are carrying out similar studies on men 
with idiopathic hypercholesteremia. The response to 
complete elimination of cholesterol from the diet is, as 
shown in Fig. 1, even more dramatic than in normal men. 
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For some months previously these men had been on a 
diet moderately restricted in cholesterol. At least in the 
first two weeks following change to the rice-fruit diet, 
the decline was linear with time in both men; the average 
daily decrement in serum concentration was 33 mg for 
A.H. and 14 mg for E.H. These data suggest that the 
daily decline may be related to the initial (prediet) level 
of cholesterol in the blood serum but not, as might have 
been expected on simple mass-action theory, to the cho- 
lesterol level on each day. This is in agreement with 
the only other comparable study in the literature where 
a similarly linear but slower decline was observed in a 
patient with idiopathic hypercholesteremia when her diet 
was completely vegetarian (8). 

The general picture, then, is that the blood cholesterol 
level is independent of the intake over a wide range, but 
that at zero intake it falls at a rate related to the previ- 
ous level of cholesterol in the blood. Conceivably, there 
may be a critical intake level above zero but below some- 
thing like 200 mg per day; if so, it may be suspected 
that the critical level will differ from individual to indi- 
vidual. It is possible that other factors in the diet 
besides the absence of cholesterol are important in the 
cholesterolytice effect on the serum cholesterol level; this 
point is currently being examined. 

In any case, it is doubtful whether most so-called low 
cholesterol diets in current use reach critical levels or 
have significant utility for the purpose of their use. 
Diets that permit ordinary amounts of lean meats and 
the use of skim milk, and that do not rigidly exclude 
from every item of cookery and baking all dairy prod- 
ucts, eggs, and animal products, will regularly supply 
more than 100 mg or even as much as 200 mg of cho- 


lesterol daily. Unhappily for the proponents of dietary 


prophylaxis against atherosclerosis, an effectively low 
cholesterol level in the diet is not easily achieved. If 
the level of cholesterol in the serum is the criterion, half- 
way measures may be useless. On the other hand, with 
a much more rigorous diet the blood cholesterol may be 
readily and rapidly lowered, both in more or less normal 
men and in men with extreme hypercholesteremia of 
the type represented by patients E.H. and A.H. 


Addendum. Since the foregoing was submitted for 
publication, we have obtained interesting new informa- 
tion from prolonged studies on patient A. H. When he 
was changed from a diet completely free from both 
cholesterol and all fats to one containing vegetable fats 
but no trace of cholesterol, his blood cholesterol level 
returned toward his previous high level almost as rapidly 
as it had fallen. Judging from the serum alone, ho was 
accumulating cholesterol at a rate of 700 mg daily on 
a diet devoid of any trace of cholesterol or animal fat 
but containing moderate amounts of corn oil. After a 
month of this experience, his diet was again modified 
to contain minimal amounts of any kind of fat but 
providing one serving of meat or fish daily. On this 
diet his serum cholesterol level has been stabilized for 
several months at 500-600 mg/100 ml, i., some 60% 
below his plateau on an ordinary ‘‘low-cholesterol’’ diet. 
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These findings call to mind the animal studies of Abelin 
(1) where vegetable oils in the diet promoted cholesterol 
accumulation in the body. 
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Effect of Density and Average Atomic 
Number of the Medium on the Counting 
Yield of Beta and Gamma Radiation 

in a Solution-Type Geiger Counter* 


Robert Sieh-Hsuan Chiang and John E. Willard 


Department of Chemistry, 
University of Wisconsin, Madison 


In investigations that employ radioactive tracers, it is 
frequently desirable to determine the quantities of dif- 
ferent chemical species containing the tracer by counting 
them in a solution-type Geiger tube. Often these species 
are most conveniently introduced into the solution cham- 
ber of the tube in media that have different densities and 
different average atomic numbers. In such cases differ- 
ent counting rates may be obtained when equal amounts 
of the radioactive species are dissolved in the different 
solvents, and therefore a correction factor must be 
applied. 

The magnitude and direction of this correction are de- 
pendent on a number of variables in addition to the 
density and average atomic number of the solution. 
They include: (1) the type of radiation (beta or 
gamma); (2) the energy of the radiation; (3) the geo- 
metrical arrangement of the solution relative to the 
counting tube; and (4) the thickness of the wall of the 
counting tube. It is known that these characteristics of 
the system determine the degree of absorption and scat- 
tering of the radiation and the efficiency of secondary 
electron formation by gamma rays, but knowledge of 
these phenomena is not sufficient to allow satisfactory 
calculations of the effect of the solvent medium on the 
counting efficiencies of different radiations in different 
solution tubes. Only a few specific examples of such 
effects are cited in the literature. These include: (a) 
data on the counting yield of K® in water solutions of 
different density obtained by addition of zine chloride or 
sucrose, and in solutions of equal density but different 
average atomic number obtained by the use of different 
salts (2); (b) data on the counting yield of P™ as a 

1The work reported here was supported in part by the 
Atomic Energy Commission, and in part by the Research 


Committee of the Graduate School from funds supplied by 
the Wisconsin Alumni Research Foundation. 
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function of the sulfurie acid concentration of the solu- 
tion (8), and the tricaleium phosphate concentration of 
the solution (1); (ce) data on the relative counting effi- 
ciency of different nuclear species with a dipping counter, 
using different volumes of solution and with different 
counters (15). In contrast to the data available on solu- 
tion counting, there is. relatively extensive information 
in the literature on the factors affecting the counting 
yield from solid samples (for example, 3, 4, 6, 7, 10, 11). 


TABLE 1 
Rapio1soTores TESTED 


Rel. 
counting 
proba- 
Max bility 
le 
Radiation, 4 t'ickness 
half-life men Mev in Al, (a — ) from 
mg/cm? 
species 
(approx 
%) 
p= 81.7 790 90 100 
nov 
Ce — pris 8.3 1,500 200 97 
275 d parent B, 0.35 0 
18 m. dau. ¥ 12 13,000 2 
7, 0.3 7,000 
Br@ B-, 0.5 150 18 50 
35 ht ¥, 1.3 13,000 
7, 08 10,500 50 
0.5 8,500 
Co” &, 0.3 75 7 5 
5.3 y ¥, 1.2,1.3 13,000 95 


* Procured from the Oak Ridge National Laboratory of the 
U. 8. Atomic Energy Commission. 

t Determinations in this laboratory by A. A. Miller and by 
W. 8S. Ginell indicate that 35 h is more neariy correct than 
the commonly used value of 34 h. 


In order to obtain a better understanding of the fac- 
tors that control the counting yield in solution, we have 
determined the effect of increasing density and average 
atomic number of the solvent on the counting efficiency 
of the radiations from the four sources listed in Table 
1. For these tests we have used a Technical Associates 
TA-B-2 solution-type Geiger counter consisting of a 
cylindrical glass tube of about 30 mg/em* wall thickness 
coated on the inside with a thin silver cathode and sur- 
rounded by an annular jacket capable of holding 12 ml 
of solution. The counting gas was tetramethyl lead. 
The diameter of the sensitive volume was 2 em, the length 
in contact with the solution was 10 em, and the width 
of the annulus (thickness of the solution layer) was 
0.3 em. 

Solutions of different density and different average 
atomic number were obtained by using varied concentra- 
tions of different salts. The density so obtained was 
determined by weighing the solution in a volumetric flask. 
All the solutions of each radioactive species tested 
contained the same concentration of that species. Por- 
tions of these solutions were used in turn to fill the annu- 
lus of the Geiger tube to the reference mark, and counts 
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were taken. Counting rates of about 3,000 cpm were 
used, and the counting times were long enough to assure 
a statistical accuracy at the 0.9 error level of +1% or 
less. Inactive CeIII was added to the active Ce-Pr solu- 
tions to prevent loss of the carrier-free tracer activity 
to the walls. 


1.0 


© NoNO, 
AgNO, 


Q Rote in Aq Salt Solution 
© 


to that in Pure Water 


@ 
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Ratio of C 
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Density, g/cc 


Fic. 1. Effect of the density and atomic number of the 
solution on the counting yield of P* (1.7 Mev 8, no +). 


The results obtained with the four radioactive species 
are plotted in Figs. 1-4. In these figures, the ratio of 
the counting rate at each density of salt solution to the 
counting rate in pure water is plotted against the 
density. The data indicate that—dependent upon the 
radioactive species—the specific counting rate may either 
decrease or increase when the density of the solvent is 
increased, and that the rate of decrease or increase is 
dependent on the atomie number of the elements in the 
salts which are used to increase the density. 


TABLE 2 


Errecr or LEAD AND ALUMINUM ABSORBERS ON THE 
COUNTING RATE OF THE SAME SAMPLE OF SOLID 
NAsHP™Oy (1.7 MEV MAX 8, NO y) UNDER 
A MICA-WINDOW GEIGER TUBE 


Lead absorber Aluminum absorber 


mg/cm? epm mg/cm? epm 
34.3 4849 84.1 5747 
48.8 4456 50.8 5389 
116 1962 117 4100 
234 500 237 1836 


As an aid to explaining these observations in terms 
of the physical processes experienced by the radiation, 
rough estimates’ of the relative contributions of beta and 

Based on the estimated half-thicknesses for the f-radia- 
tions in the solution and counter walls and on the assump- 
tion that the counting efficiency for f-rays which enter the 


sensitive volume of the tube is 100% while that of the gamma 
rays is about 1%. 
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gamma radiation to the observed counting rate of eacn 
species have been made and are listed in the fifth column 
of Table 1. From these estimates, together with the 
data of Figs. 1-4, it may be concluded that the counting 
efficiency of beta radiation decreases with increasing 
density and with increasing average atomic number of 
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Fic. 3. Effect of the density and atomic number of the 
solution on the counting yield of Br® (0.5 Mev 8; 1.3, 0.8, 
and 0.5 Mev ¥). 
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solution on the counting yield of Co™ (0.3 Mev 8; 1.2, 1.3 
Mev 
the elements in the solution (Fig. 1), whereas the count- 
ing efficiency of gamma radiation increases with increas- 
ing density and atomic number of the solution, under the 
conditions of these tests. 

The decrease in the counting yield of beta radiation 
with increase in density of the solution must be due 
primarily to the increase in the fraction of the radiation 
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which is absorbed before reaching the counting volume. 
The fact that the counting yield of the beta particles 
from P® (1.7 Mev max) was lower when AgNO, was 
used to increase the density than when NaNO, was used 
is evidence that nuclear scattering of beta particles ac- 
counted for a portion of the decrease in yield, since such 
scattering (per atom) increases as the square of the 
atomic number (14, p. 229), whereas the probability of 
absorption by loss of energy to atomic electrons decreases 
slightly with increase in atomic number (at constant 
density) because of the decrease in number of electrons 
per unit mass. A similar effect of atomic number of 
absorbers is illustrated by the data in Table 2, which 
show that lead absorbers have more effect than aluminum 
absorbers on the counting rate of a solid Na,HP™O, 
sample counted with a mica-window Geiger tube. For 
these tests the P® sample was mounted on a glass plate 
7 em from the window of the tube, and the top of the 
absorber was always 5.5 em from the window of the tube. 

In contrast to P® (Fig. 1), the Ce™-Pr™ pair (Fig. 
2) showed a less rapid drop in counting yield with 
elements of high atomic number than with those of low 
atomic number. This may have been due in part to the 
fact that the high energy (3-Mev) beta particles of the 
Pr™ decay are less susceptible to scattering (14, p. 230) 
than the betas from P™ (1.7 Mev), so that the tendency 
for lowered absorption with increased atomic number 
predominated over scattering effects, and in part to the 
increase in efficiency of photoelectron production by the 
Pr“ gamma rays as the atomic number was increased 
(13, 14, p. 479). 

Whereas all the counts from P™ and nearly all the 
counts from the Ce™-Pr™ pair under the conditions of 
these tests must have been due to beta rays, the counts 
from Br“ were due approximately equally to beta rays 
and to gamma rays, and those from Co” were due pri- 
marily to gamma rays. It seems probable that the de- 
crease in counting rate of Br® when NaNO, was used 
to increase the density of the solution (Fig. 3) was due 
to the fact that the increasing density of the solution cut 
down the number of beta particles entering the counting 
volume faster than the increase in average atomic number 
of the system increased the number of photoelectrons. 
With ZnCl,, NaI, and NalI-I, solutions, however, the rate 
of increase in photoelectron production as the density 
increased was greater than the rate of increase in beta 
particle absorption. This result is consistent with the 
fact that the probability of photoelectron formation is 
known to increase as a high power (Z‘ or Z°) of the 
atomic number (18, p. 479). In the case of Co” (Fig. 
4) the contribution to the counting rate by beta particles 
was so small that the absorption of these particles was 
evident only as a concavity in the sodium nitrate solu- 
tion curve. 

Although Compton electron formation has a high 
probability relative to photoelectron production, for the 
energies of gamma rays of these tests (13), the average 
enc-gy of the Compton electrons is much lower than that 
of the photoelectrons (5), and hence only a relatively 
small fraction of them ean penetrate from their point of 
origin into the counting volume. The efficiency of 
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Compton electron formation does not vary with the 
atomie number of the absorber. 

In order to demonstrate more surely whether the in- 
ereased counting yield from gamma radiation as a result 
of increased atomie number was due to increased photo- 
electron production or to increased seattering (9, 12) of 
gamma rays into the counting tube, Co” solutions were 
counted with a wall between the solutions and the count- 
ing volume which was sufficiently thick (590 mg/em*) to 
stop all photoelectrons produced in the solution. When 
this was done identical counting rates were obtained in 
pure water and in solutions of sodium nitrate, zine 
chloride, and sodium iodide at all the densities tested, 
the highest density being 1.78, obtained with sodium 
iodide. These results indicate that scattering of gamma 
radiation does not significantly affect the counting 
yields reported in this paper. They further indicate 
that species which emit gamma rays can be counted in 
different media in a solution-type tube without need 
for applying a correction for the solution medium if the 
walls of the tube are thick enough to stop all photoelee- 
trons and beta rays from the solution. 

Incidental to the tests on solution counting reported 
here, we have repeated tests made earlier in this labora- 
tory (10) which showed that a gamma ray source 5.4 
em from the window of a mica-window tube gave a 
higher counting rate when an absorber was placed close 
to the source than when it was placed close to the counter. 
In the current tests, an absorber of sufficient thickness 
to stop all photoelectrons was placed in a fixed position 
direetly below the counter window while the position of 
a movable absorber was varied. With this arrangement 
the counting rate was found to be independent of the 
position of the movable absorber, thus indicating that 
the variation in count observed without the fixed ab- 
sorber was due to variation in the number of photo- 
electrons produced in the movable absorber and entering 
the Geiger tube rather than to seattered gamma rays. 

It has been found by others in our laboratory that the 
specific counting rate of Mr™ in solution counters of the 
type used in this work is 4% higher in carbon tetra- 
chloride solution (density 1.5 g/ml) than in water 
(A. A. Miller) whereas the specific counting rate of Cl” 
(0.6 Mev B-, no y) is 18% lower in carbon tetrachloride 
than in water (C. H. Wallace). These results are con- 
sistent with the effects of utomic number and density 
of solution diseusse. herein. 
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The Curarelike Effect of Thiamine 
Hydrochloride Solution on Vagal 
Inhibition of the Frog Heart 


C. G. Kadner, W. I. Dean, D. F. Chambers, and . 
R. G. Poliquin 


Loyola University of Los Angeles 


The curarelike effect of thiamine hydrochloride upon 
the frog has been described by Smith et al. (2). In 
their study, 2000 mg of thiamine hydrochloride per kg of 
body weight was injected into the ventral lymph sac of 
adult frogs. By exposing both gastrocnemius-sciatic sys- 


Fie. 1, 


tems and ligating one of these muscles from the systemic 
cireulation prior to the injection, it was possible to dem- 
onstrate that stimulation of the sciatic nerves produced 
contraction of the gastrocnemius muscle only on the 
ligated side. The same phenomenon was observed with 
injections of 80 units intocostrin per kg body weight. 

Inhibition of the vagus effect on the frog heart by 
addition of thiamine chloride to a perfusion fluid has 
been shown by Gross (1). 

To determine if thiamine hydrochloride would also pro- 
duce a curarelike effect on vagal inhibition of the frog 
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heart, solutions buffered at pH 7.2 and ranging in con- 
centration from 1: 5000 to 1: 1000 were applied to the 


exposed heart. The right cardiac vagus was then stimu- 
lated with induction shocks. At dilutions of thiamine 
hydrochloride greater than 1: 2000, vagal stimulation was 
effective in stopping the heartbeat. Dilutions of 1: 2000, 
however, resulted in complete blocking of the vagus in- 
hibition (Fig. 1). Application of approximately 1 ml 
(500 wg) was effective in accomplishing this result. The 
vagus effect was again restored after flushing with 
Ringer’s solution and allowing a 3-min interval. 
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On the Existence of Bonds between Ossein 
and Inorganic Bone Fraction 


Antonio Ascenzi 


Department of Pathology, 
University of Rome, Italy 


The problem of the existence of bonds between the 
ossein and the inorganic fraction of bone is as yet un- 
settled: Is the ossein physically mixed or chemically 
bound with the inorganic bone fraction? 

Caglioti (4) has shown that the bone x-ray pattern 
gives evidence of the existence of a semicombined lattice 
formed by ossein and the inorganic fraction. 

On the other hand, Dallemagne and Mélon (4), from 
quantitative research upon the optical properties of ox 
bone, claim to have demonstrated that its composition 
obeys Wiener’s law (10) concerning form birefringence 
of rodlet composite bodies. Consequently, the organic 
and inorganic fractions of the ox bone appear to be 
physically mixed. 

In previous research on the optical properties of hu- 
man bone (1, 2), I pointed out that the conclusions at- 
tained by the latter authors do not seem wholly acceptable 
for the following reasons: (a) Dallemagne and Mélon do 
not take any account of the birefringence of ossein itself: 
and (b) technical difficulties do not allow precise measure- 
ments of the refractive index of ossein by means of the 
Becke and Schroeder van der Kolke methods, so that the 
value found for ossein (n= 1.385) actually appears to be 
excessively low. 

The present note is an attempt to bring further knowl- 
edge to bear on this subject. Details of this investiga- 
tion will be published elsewhere. 

The ossein (ground substance + fibers), like the inor- 
ganic fraction, follows Wiener’s law of form birefrin- 
gence. This property seems to be related to the sub- 
microscopic spaces occupied by the inorganic fraction. 
Contrary to Baud and Dallemegne’s statements (3), it 
is possible to obtain the ossein form virefringence curve 
without any evident anomalies in its general behavior. 
This is easily obtainable (provided that the imbibition of 
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TABLE 1 


Form birefringence (femoral diaphysis) 


Refractive 
index of Ox Man (Case C.A., d, 25 years) 

imbedding 
Suids Ossein Ossein 
1.333 0.0048 0.0043 0.0095 
1.365 0.0069 
1.385 0.0028 0.0026 
1.395 0.0049 
1.405 0.0039 
1.422 0.0024 
1.426 0.0014 
1.428 0.0015 
1.443 0.0011 0.0013 
1.447 - 0.0019 
1.465 0.0007 
1.466 0.0007 0.0006 
1.487 - 0.0008 
1.492 0.0005 0.0004 
1.508 0.0005 0.0004 
1.541 — 0.003 
1.562 — 0.0036 
1.596 — 0.0037 
1.659 — 0,0028 
1.743 0.0014 


the material is kept between the physiological limits) 
by washing and neutralizing the decalcified bone slices 
in normal saline and by choosing fluids (in which the 
slices have to be imbedded) of different refractive index 
so that these fluids have the same imbibition power for 
ossein as does water or normal saline. In such a way, 


0,009 

0,008 
0,007 
0,006 


4400 
$0 
4500 
1,540 
1,680 
4,700 


Fic. 1. Femoral diaphysis of case C.A., d, 25 years. A, 
Form birefringence curve of the inorganic bone fraction ; 
B, Form birefringence curve of the ossein; C, Birefringence 
of total bone. 


July 21, 1950 


anomalies of the curve, due to swelling or shrinking of 
the material, are avoided. In order to satisfy this last 
condition, use was made of different dilutions of glycerol 
(n= 1.470) in distilled water or normal saline (Schmidt 
[9], Frey-Wyssling [7]). Solutions of cadmium chloride 
in glycerol up to saturation were used in order to have 
fluids of higher refractive index (ie., up to 1.508), ac- 
cording to Schmidt (9). 

The retardations were measured by means of a Berek 
compensator, and the double refraction power was caleu- 
lated by means of the analogous equation suggested by 
Dallemagne and Mélon (5) for inorganie bone fraction: 
Ra 

Ry 
where By represents the birefringence of decalcified bone, 
B; the double refraction of total bone: 0.004 for ox bone 
(Mélon and Dallemagne [8]) and human bone (Ascenzi 
[1, 2]), Re the retardation measured in total bone slices, 
and Rg the retardation in decalcified slices. 

The average birefringence for each imbibition fluid, as 
calculated from a sufficiently large number of measure- 
ments (50), allows one to draw a perfectly shaped 
form birefringence parabolic curve. The values for hu- 
man and ox bone thus found are reported in Table 1, 
together with the values of form birefringence of the 
human inorganic fraction (Ascenzi [1]). In Fig. 1 the 
curves of the form birefringence of the human inorganic 
bone fraction and of ossein are shown. The unavoidably 
circumscribed interval of the refractive index of the 
fluids employed prevents the study of the entire ossein 
curve. 


Ba= 


As the analysis shows, this curve does not represent 
the form birefringence of the physiologically swollen os- 
sein when different fluids have penetrated into the sub- 
microscopic spaces formerly occupied by inorganic frae- 
tion. Rather, the curve represents the form birefringence 
of the protein frame in relation to the fiuids that have 
penetrated into the spaces created by the removal of the 
inorganic fraction and also into the spaces previously 
occupied by the water of imbibition. 

As a matter of fact, when we apply the equations ob- 
tained by interpolating the values listed in Table 1, 

y = 0.224206 — 0.290512 + 0.094195 (human ossein) 
y* = 0.298175 — 0.392353 x, + 0.129255 a," (ox ossein) 
the coordinates of the minimum turn out to be 


=1.542 y = 0.0002 
2, =1.517 y, = 0.0004. 
It is clear that the abscissa corresponds, not to the mean 
refractive index . f the physiologically swollen ossein, but 
rather to that of dry ossein (1.547, according to Dalle- 
magne and Mélon). Hence, it would seem more reason- 
able to consider the refractive index as the index of the 
protein ossein frame. Similarly, the ordinate of the 
minimum point of the curve measures the intrinsic bire- 
fringence of the protein frame. 
Therefore, we are justified in holding that the ossein 
at its physiologically swollen state in the bone consti- 


1 Or hyperbolic curve, according to Frey-Wyssling (6). 
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tutes a composite body (protein frame +water of im- 
bibition) and has the birefringence of rodlets, although 
experimentally not measurable. These considerations 
suggest that bone is really a complex system. Hence, it 
would be dangerous to apply to bone (as Dallemagne 
and Mélon do) a reasoning that is valid only for a 
two-component composite body. 
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Brucella Ring Test Antigen Prepared by 
Reduction of a Tetrazolium Salt 


Ronald M. Wood 


The Wilmer Institute of Ophthalmology of 
The Johns Hopkins Hospital and University, 
Baltimore, Maryland 


Brucella Ring Test is the name given the phenomenon 
which occurs when stained Brucella antigen is added to 
whole milk. If the milk contains Brucella agglutinins 
the stained antigen is agglutinated and rises with the 
cream to give an intensely colored cream layer, or ring. 
This test wag first described by Fleischhauer (2) and is 
rapidly coming into general use as a quick and simple 
method of testing herds of cattle for evidence of brucel- 
losis. 

Present methods of staining antigen make use of hema- 
toxylin, which frequently results in antigen unsatisfac- 
tory with respect to sensitivity, specificity, color intensity, 
and keeping quality. In addition the procedures are 
laborious and critical. 

Tetrazolium salts have been used for staining plant and 
animal tissues. Several of these compounds were used to 
stain Brucella antigen, and the one found most suitable is 
4,4’-bis (3,5-diphenyl-2-tetrazolinium )-biphenyl dichloride. 
This compound is reduced by living cells to an intensely 
colored violet-blue formazan. It appears that this reduc- 
tion takes place inside the cell, and hence the antigenic 
specificity of the cell surface is not altered. 

To prepare Brucella ring test antigen the organisms 
are grown using the method of Brown and Wood (1). 
To the heavy suspension of living cells in broth obtained 
by this method an aqueous. solution of 4,4’-bis(3,5-di- 
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phenyl-2-tetrazolinium )-biphenyl dichloride is added to 
give a final concentration of one part in 16,000. This 
mixture is incubated at 37° C for 4 hr to permit the 
organisms to reduce the compound and thereby become 
stained. The organisms are then killed by heating to 
60° C for 1 hr. The antigen is then concentrated by 
centrifugation and resuspended to the desired density in 
0.85% NaCl solution containing 0.5% phenol as a pre- 
servative. 

More than 100 different lots of antigen have been pre- 
pared over the last 2 years using this method, and all 
have been of uniform color intensity, specificity, and sen- 
sitivity. This antigen has remained stable over prolonged 
periods and under normal conditions of use and storage. 
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Protection of Mice against 
X-Radiation by Thiourea 


G. Limperos and W. A. Mosher 


Biochemical Research Foundation 
and University of Delaware, 
Newark, Delaware 


It was reported previously (4) that thiourea protected 
desoxyribosenucleic acid (DNA) against x-ray depoly- 
merization in aqueous solution and in vivo. Barron et al. 
(1) have reported that sulfhydryl-containing enzymes in 
aqueous solution were inactivated by x-radiation because 
of the oxidation of the sulfhydryl group and that the 
enzymes were reactivated by the addition of glutathione. 
Ephrati (2) found that the inactivation of tetanus toxin 
and of staphylococcus hemolysin by x-radiation in aqueous 
solution was inhibited by the presence of reducing agents 
such as ascorbic acid and glutathione, whereas oxidizing 
agents did not inhibit the action. Forssberg (3), how- 
ever, found that reducing agents (cystein) enhanced the 
inactivation of catalase by x-radiation, whereas oxidizing 
agents (cystine) inhibited this action. Patt and his co- 
workers (5) have recently found that cysteine decreased 
the mortality of x-rayed rats, whereas cystine was in- 
effective. The protection by thiourea of a vital cellular 
constituent, such as DNA, therefore might be assumed 
to affect the mortality of x-rayed animals. 

Male, white mice (Detwiler) weighing 18-22 g were 
allowed Fox Food Blox (Allied Mills) and water ad 
libitum. The mice were irradiated in groups of 20-25 
with 650 r given at the rate of 100 r/min. The constants 
of the x-ray machine were 250 kv and 15 ma. A copper 
filter 4 mm thick was used, in addition to the inherent 
filtration of 3 mm of aluminum. 

In a preliminary experiment an aqueous solution of 
thiourea (90 mg/ml) was injected intraperitoneally in a 
single dose (1,280 mg/kg) 5 min before irradiation. In 
a subsequent experiment thiourea was administered in 
the drinking water in a concentration of 1% for a period 
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of 6 days before irradiation. 


In a third experiment in- 
traperitoneal injections (2,140 mg/kg) of an aqueous 


dose 5 min before irradiation was most effective in in- 
creasing the 


number of survivals after irradiation 


thiourea solution (90 mg/ml) were given 5 min before (p<< 0.001). Of the group injected with thiourea 
irradiation to one group and injections of the same dose (2,140 mg/kg) before irradiation, 35.2% survived, 
TABLE 1 
EFFECT OF THIOUREA ON THE MORTALITY OF MIC® X-RAYED wiTtH 650 R 
Time of 
Treatment toentment Dose No. of ist 2nd 3rd 4th 
relative to mice 
seeafiation week week week week 
mg/kg % % % % 
hans tee me 30 87 32 22 
Thiourea—I.P.* injection 5 min before 1,280 30 60 37 37 
20 0 0 0 
o 100 10 10 10 
70 0 0 
‘ 0 0 
“ 85 0 0 0 
mean 2 
ot 4.472 
Cyt 1.999 
Thiourea—I.P. injection ... 5 min before 2,140 20 80 70 70 60 
mean 35.2 
20.000 
oy 8.944 
Thiourea—I.P. injection ..... 5 min after 2,140 20 75 15 10 10 
“ 70 5 0 0 
“ 65 20 10 10 
mean 7 
o 6.708 
oy 3.000 
100 99 82 70 68 
Thiourea—In drinking water . during 6-day 
period before (1%) 100 98 95 88 86 


* I.P.— intraperitoneal injection. 


Standard deviation, ¢ 
N-1 
Standard deviation of means, = 
VN 


5 min after irradiation to another. Because thiourea had 
been found to be destroyed rapidly (6), the irradiation 
was carried out as soon as possible after injection. 

The results of all the experiments are summarized 
in Table 1. When the thiourea dose was 1,280 mg/kg 
37% of the mice injected before irradiation survived at 
the end of 3 weeks as compared to 22% of the irradiated 
controls. When 1% thiourea was added to the drinking 
water for 6 days before irradiation, 86% survived at the 
end of 4 weeks, but only 68% of the irradiated controls 
survived (p<<0.01). Although addition of thiourea 
to the drinking water caused a loss in body weight, ‘the 
mice so treated gained weight after irradiation more 
rapidly than did the irradiated controls. The injection 
of 0.1% thiourea (2,140 mg/kg) 5 min after irradiation 
was Only slightly effective, whereas injection of the same 
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whereas only 7% of the group injected after irradiation 
and only 2% of the irradiated controls survived. 

As a result of our experiments we believe that thiourea 
and possibly other reducing agents lower the mortality 
due to x-radiation because of the protection afforded to 
certain vital cellular constituents such as nucleic acid. 
It is possible that other easily oxidized constituents, such 
as sulfhydryl-containing enzymes, ascorbic acid, and 
glutathione, are protected in the same manner. Whether 
thiourea and related substances diminish the therapeutic 
effects of x-radiation besides lowering the mortality re- 
mains to be investigated. 
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Fluorescence of Mixtures of Arterenol, 
Epinephrine, and Phosphate* 


J. H. Heller,? R. B. Setlow, and E. Mylon 


Department of Internal Medicine, the Biophysics Division, 
and the Department of Pathology, Yale University, 
New Haven, Connecticut 


Recent studies on arterenol, including the demonstra- 
tion of its presence in the adrenal medulla (4), have 
initiated a series of attempts to estimate its concentra- 
tion in biological fluids. The possible coexistence of epi- 
nephrine in these fluids necessitates parallel determina- 
tion of epinephrine. In the fluorimetric method of assay 
chosen in this laboratory, incident light (3,650 A) from 
an ultraviolet source irradiates a solution containing the 
sample. Addition of concentrated alkali facilitates oxi- 
dation by dissolved oxygen of arterenol and epinephrine 
to short-lived fluorescent products. For epinephrine the 
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INTENSITY IN ARBITRARY UNITS 


TIME IN SECONDS 

Fic. 1. Fluorescent intensity vs. time. 
epinephrine in 10 ml of 9% KOH. 
in 10 ml of 9% KOH. 


(1)—Two ung of 
(2)—tTen pg of arterenol 


fluorescent substance is postulated to be 1-methyl-5,6-di- 
hydroxyindoxyl (1,4). Fluorescence of these substances 
is measured with a suitable recording apparatus (3). 
Although the fluorescent spectra of arterenol and epi- 
nephrine are very similar (3), the maximum intensity of 
the arterenol fluorescence is reached at a later time than 
that of epinephrine, as shown in Fig. 1, which also in- 
dicates that the fluorescent intensity of arterenol is 
smaller than that of epinephrine by a factor of approxi- 
mately 1/10. Surprisingly enough, instead of finding 
two fluorescent maxima when both substances were co- 


t Aided by a grant from the American Heart Association 
and the Veterans Administration. 
2 Research Fellow of the American Heart Association. 
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Fic. 2. Fluorescent intensity vs. time. (1)—Sum of the 
two curves in Fig. 1. (2)—Two ug of epinephrine and 10 
ug of arterenol in 10 ml of 9% KOH. (38)—One ug of epi- 
nephrine and 10 ug of arterenol in 10 ml of 9% KOH. 


existent in a test solution, arterenol and epinephrine or 
their respective oxidative products were found to interact 
to produce significantly changed curves of fluorescent in- 
tensities. 

As can be seen from Fig. 2, addition of arterenol to 
epinephrine leads to an accelerated production of a flu- 
orescent substance with rapid decay. Both the rapidity 
and the course of the reaction are related to the quan- 
tities of arterenol present in the mixture with epineph- 
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404 


INTENSITY IN ARBITRARY UNITS 


60 120 180 840  300-- 360 
TIME IN SECONDS 
Fic. 3. Fluorescent intensity vs. time. (1)—Ten pg of 
arterenol in 10 ml of 9% KOH. (2)—Ten ng of arterenol 
plus 12 mg NasPO,; in 10 ml of 9% KOH. 
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rine. As little as 0.2 yg of arterenol per ml ean produce 
this effect. It can be determined visually that the initial 
peak in curves 2 and 3 (Fig. 2) has the light green color 
of epinephrine fluorescence, whereas the secondary peak 
has the deeper green color of arterenol. 

In the course of these studies various buffers were uséd. 
When small quantities of inorganic phosphate were com- 
bined with arterenol before the addition of hydroxide, 
the fluorescent maximum was increased by a factor of 6, 
and the time required to reach the maximum was reduced 
by 1/2 (Fig. 3). However, when the phosphate was com- 
bined with the hydroxide, and this mixture added to the 
arterenol, no phosphate effect was observed. When epi- 
nephrine and phosphate were combined, a diminution in 
fluorescent intensity occurred, and the-time to reach the 
maximum was slightly reduced. A simple summation of 
these effects was found when arterenol, epinephrine, and 
phosphate were tested in solution together. 

Although the explanation for the described action of 
arterenol on epinephrine is not at hand, it is suggested 


that oxidation products of arterenol may act as oxidizing 


agents on epinephrine. Such an assumption finds sup- 
port in observations made by Falk (2) which describe 
the increased rate of epinephrine oxidation in the pres- 
ence of one of its oxidation products, adrenochrome. The 
influence of phosphate on arterenol cannot be explained 
in this manner. It is assumed that the fluorescent prod- 
uct of arterenol contains an indole ring, as does the 
fluorescent substance of epinephrine, and that ring for- 
mation is accelerated in the presence of phosphate. 

The physiological significance of these interrelation- 
ships is under investigation. 
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Biotin Deficiency as the Causative Agent of 
Induced Cryptorchidism in Albino Rats 


William K. Manning 


Lawrence College, Appleton, Wisconsin’ 


In 1948, the egg-white injury condition (1) was pro- 
duced in four weanling male albino rats, by feeding an 
experimental diet in which spray-dried egg white at a 
66% level was the sole source of protein. Four additional 
weanling males were maintained as controls on a com- 
mercial stock diet. The testes of all animals fed the 
experimental diet failed to descend. Autopsy revealed 
these organs to be abrormally small and located in the 
posterior abdominal region. 

In an experiment just concluded, four 30-day-old rats, 
in which the testes had already descended, were placed 
on the same experimental diet. As a control group, 
four additional males of the same age were also placed 
on the same diet in which, however, the egg white was 
heat-treated at 121° C for 3 hr. By the 19th day, the 
testes of all animals fed the unheated egg white had 


1 Present address: Poultry Department, Colorado Agricul- 
tural and Mechanical College, Fort Collins. 
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returned to the abdominal position. Autopsy produced 
the same findings as in the earlier test. Histological 
examination of the testis tissue showed incomplete sper- 
matogenesis and abnormally small or completely closed 
tubule lumina (3). 

That the egg-white injury condition is a biotin defi- 
ciency has been shown by Eakin et al. (2). In the ad- 
vanced stages of the deficiency in this particular ex- 
periment (as in the 1948 test) there was, among other 
symptoms, a condition in which many of the muscles of 
the biotin-deficient animals were in a continuous state 
of tetany. This suggests that the retention of testes 
in the abdomen, in the one instance, and the return of 
these organs to the abdomen, in the other, are due to 
the contracture of the cremaster muscle. These data 
oppear significant, since the growth and development of 
the control animals in both experiments were normal. 

The results of the described exploratory tests merit 
further and more extensive investigation. 
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Comments and Communications 


The Civil Liberties of Scientists Report 


The resolution of the American Association of Petro- 
leum Geologists (Science, 1950, 111, 638) bearing upon 
the report of the AAAS Special Committee on Civil 
Liberties of Scientists makes certain inferences which 
should not be allowed to pass without correction. The 
AAPG resolution reads 
The AAPG believes that all loyal citizens of the nation, 
whatever their category, must be united without reservation 
in support of the measures deemed necessary by the Federal 
authorities for the security and defense of the nation. We 
believe that no loyal citizen, whether scientist or not, should 
object to investigation of his loyalty. 

The Special Committee report (Science, 1949, 110, 
177) reads 
No one doubts the importance of faithful discharge of duty 
by public officials. No one questions the propriety of the 
government's demanding that its employees be loyal to their 
jobs and to the democratic institutions they serve. 

The implication that the Special Committee deprecated 
the importance of ‘‘loyalty’’ is unfounded. The Com- 
mittee did question the propriety or possibility of 
attempting to ascertain the reality of a government 
employee ’s loyalty by 

. inquiring into his supposed thoughts and attitudes, 
which are established in large part by imputing to him the 
beliefs of his associates. 

The AAPG resolution furthermore confuses ‘‘loyalty’’ 
and ‘‘security’’ investigations and requirements. The 
Special Committee dealt at great length in its report on 
the proper distinctions to be made. In its conelusions, 
that committee said regarding security control 


No matter how the area of secrecy may be delimited, there 
will undoubtedly remain some matters of scientific cognizance 
which should be kept confidential. So long as national policy 
dictates that secrecy be observed, the reliability of persons to 
whom these matters are entrusted must be assured; hence 
inguiries into the character and attitudes of these persons 
are warranted. 

If national as well as individual interests are to be pro- 
tected, however, improvements must be achieved in the poli- 
cies and procedures of our present security clearance pro- 
grams as they affect scientists who will be entrusted with 
classified information. 


The report was perfectly clear in recognizing proper 
areas for secrecy, in which security requirements neces- 
sitated careful personnel screening. However, it urged 
strongly that the areas of secrecy, and thus the number 
of persons concerned with confidential data in science, 
be reduced to a minimum for a number of cogent 
reasons. 

The AAPG resolution contains the sentence 
Therefore, although secrecy may for a time impede our 
scientific progress, we shall abide by such security require- 
ments, 
It may be of interest to point out that the Special 
Committee report said on this score 


90 


We endorse the statement of the President's Scientific Re- 
search Board, which in its 1947 Report on Science and Pub- 
lic Policy said: “Strict military security in the narrow sense 
is not entirely consistent with the broader requirements of 
national security. To be secure as a Nation we must main- 
tain a climate conducive to the full flowering of free inquiry. 
However important secrecy about military weapons may be, 
the fundamental discoveries of researchers must circulate 
freely to have full beneficial effect. . . . Security regulations, 
therefore, should be applied only when strictly necessary and 
then limited to specific instruments, machines or processes. 
They should not attempt to cover basic principles of funda- 
mental knowledge.” 


In a final flourish the petroleum geologists say rather 
boastfully 


We take pride in our readiness, cheerfully and wholeheartedly, 
to prove our loyalty and patriotism in case of inquiry. 

It should be noted that the important point is not per- 
sonal preference but national welfare. The question at 
issue is not the pride of anyone or any group in their 
readiness to submit to investigation and to approve of 
secrecy in science. The question is really that of how 
the best interests of American democracy can be served. 
It was gratifying to the members of the Special Cem 
mittee on Civil Liberties of Scientists of the AAAS that 
its report was endorsed by a 4 to 1 majority of the AAAS 
Council mail vote. Every dissenting council member had 
a chance to be heard. A large number of scientists 
voluntarily wrote to the committee endorsing its con- 
clusions. 


MAuvRICE B. VISSCHER 
Chairman, AAAS Special Committee 
on Civil Liberties of Scientists 
University of Minnesota, Minneapolis 


On Political Oaths and Affidavits 


There is a new and dangerous trend in our society to- 
ward extending the meaning of necessary and well-estab- 
lished safeguards in selecting public employees. The 
tendency is now toward laws requiring employees to sign 
oaths or affidavits of their political beliefs. To help 
maintain the sanity and integrity of our democratic form 
of government, and to preserve the independent spirit 
of inquiry necessary to science, all individual scientists 
should examine sharply the restrictive phraseology of 
such legislation, however innocuous it may seem. This 
has been demonstrated recently in a shocking way. 

Radio operators for the Merchant Marine are licensed 
by the Coast Guard under a procedure established long 
ago by Congress. The 80th Congress renewed this law 
(Public Law 525), which states that the Coast Guard 
must be satisfied that the applicant’s 

. character, habits of life, and physical condition are 
such as to authorize the belief that he is a suitable and safe 


person to be entrusted with the powers and duties of such a 
station. ... 
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One would think that the intent of the law was obvious 
and reasonable. The Coast Guard, however, has inter- 
preted these words as granting it power to deny licenses 
to applicants on political grounds. The Commandant of 
the Coast Guard has stated that 

The Attorney General of the United States publicly listed 
certain organizations, etc., which are believed to be subver- 
sive or disloyal to the interests of the United States, and 
in cases where I am possessed of information to justify the 
belief that an applicant is a member of, affiliated with or 
sympathetic to the principles of such organizations, I do not 
consider such applicants to be safe and suitable persons to 
be licensed under the provisions of Public Law 525. 

The Coast Guard has recently denied licenses to scores 
of radio operators, most of whom served with distinction 
during the last war and most of whom have been active 
in the radio operators’ trade unions. This assumed, 
broad power to deny licenses to persons who are alleged 
to be ‘‘sympathetie to the principles’’ of any organiza- 
tion on the Attorney General’s ‘‘subversive list’’ has 
been applied without granting to the applicants any hear- 
ing or even any report as to the source of the Coast 
Guard’s information. 

It will be noted that in the past, the government has 
contended that the Attorney General’s ‘‘ subversive list’’ 
was intended merely to govern the qualifications of gov- 
ernment employees; it was urged in defense of the pro- 
mulgation of the list that the government had the right 
to apply any kind of test to its own employees. The posi- 
tion now taken by the Coast Guard is, of course, a vast 
extension of that doctrine. It would permit the applica- 
tion of political tests by any public authority granting 
licenses in many spheres of private employment. The 
governmental licensing system necessary for the public 
health and welfare could (on arbitrary grounds chosen 
by the authorities) now be misused to disqualify doctors, 
dentists, lawyers, engineers, barbers, veterinarians, 
nurses, midwives, insurance and reai estate agents, or taxi 
drivers. The list is much wider and could cover any work 
that is regularly licensed, including many technical and 
scientific professions. 

Harry GRUNDFEST 
Columbia University, College of Physicians and Surgeons 
New York City 


The Toxicity of Ammonia 


Recently F. C. Schmidt and D. Vallencourt (Science, 
1948, 108, 555) reported that when human subjects in- 
haled air containing ammonia gas their blood ammonia 
reached a level of 36.4 mg N/100 mi of blood. This 
appears impossible. H. Tauber and I. 8. Kleiner (J. 
biol. Chem., 1931, 92, 177) reported that the ammonia 
nitrogen level of rabbit’s blood shortly before death 
from ammonium carbonate poisoning was 2-3.5 mg/100 
ml of blood. In their investigation of antiurease forma- 
tion, J. S. Kirk and J. B. Sumner (J. biol. Chem., 1931, 
94, 21) found that, in rabbits injected with urease, death 
is caused by the formation of ammonia. They believed 
that the poisoning was due to the ammonia itself rather 
than to an alteration in the pH of the blood. 
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I have carried out numerous experiments with white 
rats and find that when ammonium citrate is injected 
intraperitoneally the animals die at an ammonia nitrogen 
level of 8-11 mg N/100 ml of blood. When crystalline 
urease is injected, death occurs at the same level. 

I wish to thank the Rockefeller Foundation for finan- 
cial assistance and Prof. J. B. Sumner for his interest 
in this study. 

Y. C. Tine 
Laboratory of Enzyme Chemistry, Cornell University, 
Ithaca, New York 


Hydrostatic Pressure Reversal of 
Narcosis in Tadpoles* 


Under physiological conditions the narcosis of bac- 
terial luminescence by alcohol, urethane, and certain 
other drugs may be virtually abolished by an increase in 
hydrostatic pressure (Johnson, F. H., Brown, Dugald, 
and Marsland, Douglas. Science, 1942, 95, 200). Ex- 
periments reported herein show that a similar relation- 
ship occurs in higher animals, viz., tadpoles of Rana 
sylvatica. 

Young larvae, measuring 15-18 mm in total length, 
were placed in 3%-6% alcohol in tap water at room tem- 
perture, 22°-26° C. Both spontaneous activity and re- 
sponse to gentle mechanical stimuli ceased in a few min- 
utes. The narcotized animals were transferred to a 
steel pressure chamber with Herculite plate glass win- 
dows which afforded an adequate view of the interior. 
The chamber was filled with the same narcotic solution, 
and pressure was applied from a “onnecting hydraulic 
pump. Pressures up to 1,000 psi had no apparent 
effect, but higher pressures, between 2,000 and 5,000 
psi, varying somewhat in repeated experiments with dif- 
ferent groups of individuals, caused reappearance of 
spontaneous activity almost immediately with rise in pres- 
sure, and the animals swam about in apparently normal 
manner. In luminous bacteria at optimum temperature, 
3% aleohol causes about 50% inhibition of luminescence 
intensity, which is largely reversed under 5,000 psi. 

Similar results were obtained with tadpoles narcotized 
in 0.08 M urethane; this inhibition of luminescence is 
likewise reversed by pressures of the same magnitude. 

In contrast, pressure did not reverse the narcosis of 
tadpoles in 0.001 M n-amyl carbamate. This result again 
corresponds to those obtained in current studies with 
luminous bacteria which indicate that the inhibition of 
luminescence by n-amyl carbamate, in approximately the 
same concentration, is searcely affected by pressure. 

Unnareotized tadpoles became more active under 2,000 
psi, but less active with further rise in pressure, and mo- 
tionless at 5,000 psi. Other aquatic animals have been 
observed to behave similarly, and pressure itself has been 


1 This report is based on studies aided in part by a grant 
from the American Cancer Society, through the Committee 
on Growth of the National Research Council, and in part by 
an institutional grant to the Department of Biology, from 
the New Jersey Section of the American Cancer Society, for 
fundamental biological research. 
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viewed as a nareotie (Ebbecke, Pfliig. Arch. ges. Physiol., 
1935, 236, 648). In our experiments the reversal of drug 
narcosis was always manifested before harmful effects 
of pressure became apparent. Following compression at 
5,000 psi, gradual recovery in tap water at normal pres- 
sure often occurred, but some of the individuals died. 
Narecotized animals that were not subjected to pressure 
always recovered after transfer to tap water. 

The basic mechanism through which temperature, pres- 
sure, and various drugs act on luminescence has been 
considered at some length (reviewed by Jolinson, Adv. 
Enzymol., 1947, 7, 215). Heretofore, there has been no 
direct evidence that the same theory, specifically with 
reference to the influence of hydrostatic pressure on nar- 
cosis, applies in higher organisms, although other paral- 
lels have been found with reference to the influence of 
temperature. These relations support the general im- 
plications of the fundamental theory, and invite further 
study with various aquatic animals and narcotic agents. 

Frank H. JoHNsoN and ELIZABETH A, FLAGLER 
Biological Laboratory, 
Princeton University, Princeton, New Jersey 


Erratum 


In my recent paper ‘‘Concerning the Theory of Photo- 
conductivity in Infrared-sensitive Semiconducting Films’’ 
(Science, 1950, 111) page 685, line 7, column 2, should 
read .. to essentially pictures (1) or (2).... 
rather than ‘‘... pictures (10) or (5)... ’’ On 
page 687, line 5, column, 1, the words ‘‘fixed,’’ ‘‘ posi- 
tive,’’ and ‘‘eleectrons’’ should be deleted. 

E. 8. RITTNER 
Philips Laboratories, Inc., 
Irvington-on-Hudson, New York 


Pancreatic Changes after Injection 
of Intermediary Fat Metabolites 


It has already been reported (Nath, M. C., and Brah- 
machari, H. D. Nature, Lond., 1944, 154, 487; and 
Nath, M. C., and Brahmachari, H. D. Nature, Lond., 
1946, 157, 335) that intermediary fat metabolites are re- 
sponsible to a great extent for the onset of diabetic 
symptoms. Recently it has been found (Nath, M. C., and 
Brahmachari, H. D. Nature, Lond., 1948, 161, 18; and 
Nath, M. C., and Brahmachari, H. D. Indian J. med. 
Res., 1949, 37, 71) that the guinea pigs injected with 
these substances show hypersecretion of insulin in the 
first stage. The animals begin to lose the activity of 
their pancreatic insulin after treatment with intermediary 
fat metabolites for about two months. A stage is reached 
in 70 days when the potency of the pancreatic insulin 
comes down to half the normal value. 

This hypothesis has found support from A. Lazarow, 
who believes the effect of injected ketone bodies might 
account for the increased fasting blood sugar levels ob- 
served when men are placed on a high fat diet (Physiol. 
Rev., 1949, 29, 48) ; and the increasing demand for nore 
and more insulin which results might increase the sensi- 
tivity of beta-cells to degeneration. 


92 


This prompted us to undertake histological examina- 
tion, at different stages, of pancreatic cells from ani- 
mals injected with f-hydroxy butyrie acid (Na salt) in 
gradually increasing doses as mentioned hereafter." The 
results of preliminary observations are indicated here: 

First stage—The animals (rabbits) were killed on the 
27th day. 

1. The area of the islets of Langerhans increases; 
there are relatively fewer islets in a particular micro- 
scopic field in comparison with the normal pancreas. 

2. There seems to be an increase in the number of cells 
in the islets as shown by their being very tightly packed. 

3. The nuclei of these cells are large and appear to be 
active, as shown by staining with hemotoxylin. 

4. However, the cells of pancreatic acini do not show 
any deviation from the normal. 

Second stage—The animals were killed on the 53rd 
day of the experiment. 

1. Islet cells do not show the close packing present in 
the first stage. There is a great amount of intercellular 
space. 

2. The nuclei of these islet cells show distinct signs of 
degeneration. They take less stain and are therefore less 
clearly defined. The islet as a whole appears dull in con- 
trast to the deep-staining cells of the pancreatic acini. 

3. In at least one islet there is an invasion of the 
pancreatic blood capillary. 

4. A curious feature is that the acinar cells do not 
seem to be affected at all and are normal. 

These findings confirm the hypothesis, started by two 
of the authors in 1944 (Nath, M. C., and Brahmachari, 
H. D. Nature, Lond., 1944, 154, 487) that keto acids 
might first stimulate the pancreatic islet cells and later 
cause lesions after fatigue through excessive work. 

Further studies on detaiied 


rogress. 
Prog M. C. Natu, H. D. BRAHMACHARI, 
and A, GOPALKRISHNA? 


investigations are in 


The University Department of Biochemistry, Nagpur, 
and Department of Zoology, College of Science, 
Nagpur, India 


1The total number of animals used in the experiment was 
12, of which 2 were killed after the 1st stage and an equal 
number after the 2nd stage. The remaining animals were 
used for glucose tolerance tests and other observations. The 
weight range of the animals selected was between 1.8 and 
2.1 kg each, and the injections were given intramuscularly 
in the leg muscle every day after giving food. The initial 
daily dose of injection was about 50 mg per kg, which was 
increased by 7.5 mg per kg per week. 

2The authors are grateful to Drs. K. Krishnamurti and 
M. A. Moghe for their kind interest and for the facilities 
they offered. 


The Donora Episode—A Reply to 
Clarence A. Mills 


There are many misleading statements in Dr. Mills’ 
note regarding the U. S. Public Health Service’s Bulletin 
306 on the Donora episode (Science, 1950, 111, 67). 
Neither of us has any connection whatever with the 
steel mill and zine plant in the Donora area, or with the 
Public Health Service, but we wish to reply to Dr. Mills. 
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This is not a new field for the Public Health Service. 
One of us was a member of a committee set up about 
1925 by Lewis R. Thompson, the former chief of the In- 
dustrial Hygiene Division of the PHS. On the com- 
mittee was the late F. G. Cottrell, whose air-cleaning 
process is used all over the world. (It is used at Donora.) 
The late James E. Ives, a very fine physicist from the 
PHS, and Harry Meller, of the Mellon Institute, were 
also members of this committee. The question then 
vexing us was the effect of pollution on sunlight. Ives 
organized and carried out a nice piece of work which 
appeared as U. S. Public Health Service Bulletin No. 224 
in 1936. The field and laboratory work actually was done 
in 1931-33 and included pollution surveys in several 
major American cities chosen for industrial and topo- 
graphic reasons. Other pollution studies by the PHS 
have followed. 

Dr. Mills grumbles a bit because a grant he requested 
from the PHS for a pollution study was refused. Yet 
such grants are going to institutions in large industrial- 
ized areas capable of performing the work needed. What 
in the world is wrong with that? Where else should they 
go? 

His comment on the effect of age on people in smogged 
areas is no new discovery. It was featured in the re- 
ports on the Meuse Valley (Belgium) disaster. We noted 
with much interest that W. P. D. Logan, an English in- 
vestigator, analyzed deaths (Lancet, January 8, 1949, 
page 256) in the period November 26—December 1, 1948, 
when a heavy fog persisted in London. Deaths from 
bronchitis and pneumonia were 20%-30% higher than in 
any of the previous four weeks. It was observed that 
this increase came in persons over 45 and that infant 
mortality increased similarly. We realize that the PHS 
did not treat this aspect as a new discovery—because it 
wasn’t new—but it is obvious to anybody that PHS was 
thoroughly aware of the facts and their implications. 

Dr. Mills’ ecaleulations on pollution from nitrogen 
oxides emanating from steel and zine plants are, we think, 
badly in error. The present accepted limits (American 
Standards Association) for 8-hr daily exposures is 25 
ppm, which is equivalent to approximately 47 mg/m’. 
Taking our measurements from the maps in the Donora 
report, the volume of the valley might be estimated as 
0.22 eubie miles, based on an area of 2x14 miles and 
400 ft high—this takes in the highest stacks. Based on 
4 tons of nitrogen oxides daily and complete diffusion, 
this could give a maximum theoretical daily concentra- 
tion of 2.2 mg/m*—far below the 8-hr threshold. This 
involves the assumption that the oxides remain unchanged 
chemically and stay put—which assumption is nonsense. 
The oxides are highly reactive and have never been 
found outdoors in significant concentrations. 

Dr. Mills’ statement that concentrations of zine oxide 
and carbon monoxide reached dangerous levels implies 
that the operators of the plant were not utilizing. the 
fuel value of CO from blast furnaces and were letting go 
zine oxide in amounts that were industrially valuable. 
Neither implication fits the facts—blast furnaces pro- 
duce enormous quantities of CO that-.are cleaned and 
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used as fuel. No blast furnace could run if the CO 
were belched into the atmosphere—it would be economic 
suicide (See paper by H. O. Johnson in Blast Furnace 
and Steel Plant, 1944, 32, 44, in which a modern gas 
cleaning installation at Donora is described.) Zine 
oxide makes a white smoke but it takes a very heavy 
concentration, such as 15 mg/m* and more, to affect 
man. Zine retort plants, such as those at Donora, have 
been operating all over the world for years, and the health 
record of men inside the plants and of people in the 
communities has not been adversely affected. 

Los Angeles is worried about its smog, and in that area 
it is estimated that about 700 tons of sulfur dioxide is 
emitted daily. Inversion layers occur quite often, yet the 
SO, does not build up to toxie levels. Why? Because 
it is eliminated and disseminated by natural processes. 

The concentration of sulfuric acid mists and of particu- 
late matter in the air determined at Donora is less than 
that found in London almost every winter. There are 
areas in England where SO, pollution actually has become 
a serious matter because of erosion of building stone— 
but the health record of the communities remains good. 
We’ve heard British visitors facetiously remark that our 
city air doesn’t have enough body! 

We admit that the Donora report has some weaknesses 
and omissions. We think it would be timely if an attempt 
were made to duplicate the Donora atmosphere on a pilot 
plant seale. Nobody proved what was the essential 
etiologic agent in the Meuse Valley disaster and nobody 
found it at Donora, although some very able men were 
on the spot. We do not feel that the Public Health 
Service’s efforts should be belittled. They are of con- 
siderable value in pointing out that under usual condi- 
tions it is impossible to get disabling smog. Further- 
more, we think the suggestion that the PHS continue the 
studies is timely and that the pollution meeting in Wash- 
ington was a logical and practical step. 

LESLIE SILVERMAN and PHILIP DRINKER 
Harvard School of Public Health, 
Boston, Massachusetts 


Dr. Mills’ Rejoinder 


I am indeed very sorry that Drs. Silverman and 
Drinker should have been so misled by my remarks on 
the Public Health Service’s Donora report, for I at- 
tempted to keep my statement free of ambiguity and in- 
consistency. Have they done as well? 

(1) They disclaim any connection whatever with the 
Public Health Servicee—and in the next paragraph de- 
tail a former collaboration. 

(2) This collaboration a quarter century ago marked 
the only PHS activity in the community health aspects 
of air pollution, and it dealt only with smoke’s exclusion 
of sunlight, touching not at all on pollution’s respiratory 
tract damage, which is today recognized as of paramount 
community importance. 

(3) Silverman and Drinker show unfamiliarity with 
nitric oxide gases in claiming that they are never found 
outdoors in significant amounts. Have they never stood 
in the dispersion pathway of such gases escaping from 
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acid plant (chamber process) stacks and experienced 
their choking effects? 

(4) They say my nitric oxide calculations are ‘‘ badly 
in error’’ and then themselves find 8,500 pounds a day to 
give only 2.2 mg/m® in a 0.22-eubie-mile air volume, 
when their figure in reality should be 4.2 mg/m*. In- 
stead of their 900,000,000 m* cf air mass, we had chosen 
500,000,000 m* as a fair estimate (and had been ver- 
bally corroborated in this choice by investigators from 
Kettering Institute of Industrial Health, who also made 
air analyses at Donora concurrently with the PHS). 

(5) Although the American Standards Association has 
accepted 25 ppm as the maximum allowable concentra- 
tion of nitric oxides for 8-hr worker exposures, some 
authorities in the field recommend that this limit be set 
as low as 5 ppm—which was almost certainly exceeded 
during the Donora smog (ppm =mg/m* x 1.88). 

(6) If failure to recover blast furnace CO is ‘‘eco- 
nomic suicide,’’ then the Donora stack analyses made 
by the PHS indicate approaching death—at the rate of 
over 300 tons of blast furnace CO going out into that 
pocketed valley air mass daily. Salvage of the ‘‘industri- 
ally valuable’’ 15 tons of zine also going up Donora 
stacks daily would help considerably in covering the 
cost of operating modern stack-cleansing devices. 

(7) The two writers are inconsistent in claiming that 
SO,, Zn, and other air pollutants around zine and acid 
plants and in London air are not damaging to community 
health. How else were 60 killed and 4,000 made ill 
around the Meuse zine and acid plant in 1930, and 21 
killed and 6,000 made ill around the Donora plant in 
1948? The writers themselves refer to Logan’s London 
survey which showed over 300 excess deaths (beyond 
the week’s usual) from bronchitis, pneumonia, and 
heart failure alone during one 1948 week of heavy Lon- 
don smog and in the two succeeding weeks. Their 
facetious British friends would perhaps do well to look 
even more closely into the community health aspects of 
their own pollution problem. 

(8) The writers’ reference to the Los Angeles SO, 
and smog problem overlooks the fact that the inversion 
air mass there involved is roughly 1,000 times as great 
as in the Donora Valley. 

CLARENCE A. MILLS 
Cincinnati General Hospital, 

Cincinnati, Ohio 


Proposed Uniform Endings for Names of 
Higher Categories in Zoological Systematics 


Nomenclature of the higher cu of zoological 
systematics, in particular those above the genus level and 
below the class level, might possibly be improved if a 
simple and convenient scheme of endings could be 
adopted. Such a scheme is proposed here. 

The categories involved are three: order, family, and 
tribe. In addition each category has three grades: 
super-, main-, and subgrade, resulting in nine systematic 
units: superorder, order, suborder, superfamily, family, 
subfamily, supertribe, tribe, and subtribe. Of these 


94 


nine units only two are standardized by the Rules of 
Zoological Nomenclature. These two are family with the 
prescribed ending of -idae and subfamily with the pre- 
seribed ending of -inae. There is no fixity as to the end- 
ings of the other seven units. However, it is customary 
to construct tribe names in such a way that they have 
masculine gender. Family and subfamily names are 
feminine according to the Rules. Many order names in 
use today are of neuter gender. Hence the first step 
in standardizing and thereby stabilizing the names of the 
three categories would be to adopt the rule that (1) all 
tribe names, including subtribe and supertribe, must 
have masculine gender and end in i, (2) all family names, 
including subfamily and superfamily, must have feminine 
gender and end in ae, and (3) all order names, including 
suborder and superorder, must have neuter gender and 
end ina. The sequence of tribe, family, and order would 
be easy to remember, being masculine, feminine, and 
neuter. 

The key to the next step is the endings -idae and -inae 
prescribed by the Rules for family and subfamily. The 
two endings differ only in one letter. Hence it would 
seem convenient to have the ending of superfamily differ 
from them in one letter only, and the letter c, being 
alphabetically ahead of d, would serve very well. There- 
fore, it is proposed that the standard ending of -icae be 
adopted for superfamily. 

This logical method can be extended to all nine sys- 
tematic units, and it is proposed that in all nine units 
¢ should denote the supergrade, d the maingrade, and n 
the subgrade. 

The complete scheme of proposed endings in Table 1 is 
based on the ideas developed in this communication. It 
is kept as simple as possible. 


TABLE 1 


Proposed 


endings Categories Grades Genders Examples 
-ica 7} super } Ostreica or 
| | Anisomyarica 
-ida main | Ostreida or 
order neuter Anisomyarida 
-ina sub Ostreina or 
Anisomyarina 
-icae } super Ostreicae 
-idae family main } feminine Ostreidae 
-inae sub } Ostreinae 
-ici super } Ostreici 
-idi tribe main ‘ masculine Ostreidi 
-ini sub Ostreini 


These endings are simple, consistent, and a good aid to 
memory. The latter quality seems to the writer of par- 
ticular importance in zoological nomenclature, which is 
so heavily burdened with items that need to be remem- 
bered. Whether these proposed endings be optional or 
mandatory, or mandatory for some and not for all, is 
for the general public of zoological systematists to decide. 


H. B. STENzEL 
The University of Texas, Austin 
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Book Reviews 


Classical Mechanics. Herbert Goldstein. Cambridge, 
Mass.: Addison-Wesley, 1950. 399 pp. $6.50. 


This admirable text will be welcomed with enthusiasm 
alike by teachers of advanced mechanics and by students 
in search of an adequate preparation for the study of 
modern theoretical physics. The author is concerned pri- 
marily with an exposition of those methods and asso- 
ciated mathematical tools of classical mechanics employed 
in the formulation of quantum mechanics, statistical me- 
chanies, and field theory. This material, hitherto avail- 
able only in seattered chapters of more extensive trea- 
tises, is here for the first time collected and presented 
with commendable clarity and order in a single volume. 

The first five chapters, about half the book, are de- 
voted to the development of the Lagrangian method 
(from Hamilton’s Principle) and detailed applications 
of this method to the problems of two-body motion under 
central force, including scattering, and the dynamies of 
arigid body. Noteworthy features of the treatment are 
the early introduction of the elements of the calculus of 
variations, the attention given to the Caley-Klein param- 
eters, and the extensive use of matrix algebra. Chapter 
6 contains an excellent review of the modification of 
classical mechanics, introduced by the special relativity 
theory. In this, as occasionally in the earlier chapters, 
reference is made to the velocity-dependent forces and 
potentials associated with the electromagnetic field. 

The outstanding contribution of the book is the clear 
and comprehensive development of the Hamiltonian 
method which follows. The student will enjoy the stimu- 
lating manner of the presentation as well as its content; 
canonical transformations, Poisson brackets, action-angle 
variables, and the like are discussed as far as possible in 
relation to the use that is to be made of them in the stu- 
dent’s later work. A brief treatment of the theory of 
small vibrations of a dynamical system about a stable 
equilibrium configuration, in which the matrix algebra is 
employed throughout, is given in Chapter 10, and the 
book concludes with an introduction to the Lagrangian 
and Hamiltonian formulations for continuous systems 
and fields. 

A number of problems, 119 in all, are supplied at the 
conclusion of each chapter, as is also a bibliography of 
relevant references—which, incidentally, is alone worth 
the price of the book. The announced purpose of the 
problems is to amplify the material of the text rather 
than to drill the student in application of the theory. 
A unique feature of the bibliography is a useful com- 
ment or evaluation by the author concerning each item. 
A tabular index of symbols includes a page reference to 
the first appearance of each symbol. This ingenious and 
highly satisfactory device permits the unambiguous tse 
of the same symbol with different meanings in different 
parts of the text. 

Apart from its value as a reference work, this is a sat- 
isfactory textbook for use in a lecture course intended 
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simply to prepare students for the study of quantum 
mechanics; the brevity of the treatment leaves ample 
opportunity for supplementation by the lecturer. On the 
other hand, it is not so well suited to the need of a course 
designed to teach advanced analytical dynamics. Too 
much of that subject is omitted entirely, the principles 
are not related to the problems of applied mechanics, and 
the pace of the text does not permit facile enlargement of 
its scope. 

The publishers are to be highly complimented on their 
achievement in format, typography, and binding. This 
is by far the most attractive textbook on its level that 
the reviewer has encountered in recent years. 

8S. L. QuIMBY 
Columbia University 


Cold Spring Harbor Symposia on Quantitative Biology: 
Amino Acids and Proteins, Vol. XIV. Cold Spring 
Harbor, L. L, N. Y.: Biological Laboratory, 1950. 
217 pp. $7.00. 


The Cold Spring Harbor symposia have long been re- 
garded as among the most important of the annual meet- 
ings at which biologists and chemists discuss their mutual 
problems. During June, 1949, the group of invited 
guests heard and discussed 22 papers on various phases 
of amino acid and protein chemistry which have now ap- 
peared in print in an attractive format, liberally illus- 
trated with line drawings and half-tone engravings, and 
interspersed with tabies of data and numerous formulas 
and equations. Taken together, these papers provide a 
most comprehensive and authoritative treatment of the 
present position of protein chemistry; many of them 
are of a quality to make them essential reading for both 
graduate students and teachers. In general, little space 
is devoted to the technical methods employed, and ref- 
erence to original journal publications is esrential if 
one is interested in how the data described were ob- 
tained. The emphasis is placed squarely upon the results 
achieved and the interpretation of these results in terms 
of current theoretical approaches to the general problem 
of the proteins. 

The range of topics dealt with may be suggested by an 
outline of some of the titles. The hydrolysis of proteins 
is discussed by H. B. Bull, the results of the quantita- 
tive determination of the amino acids in certain proteins 
by C. Fromageot and by W. H. Stern and 8. Moore, and 
preliminary evidence on the determination of the rela- 
tive order of the amino acids in the peptide chain of 
insulin is given by F. Sanger. The fractionation of 
proteins by electrophoresis-convection is described by 
J. R. Cann and J. G. Kirkwood, of polypeptides by L. C. 
Craig, G. J. Delafield, and G. T. Barry, and of gramicidin 
by R. L. M. Synge. 

The interaction of proteins with metals is discussed 
from different points of view by E. L. Smith and R. 
Lumry, who deal with metal peptidases, and by W. L. 


‘ 


Hughes, who describes crystalline protein mereapitides. 
Still other phases of protein interactions are considered 
by K. O. Pedersen, by K. Linderstrém-Lang, and by 
I. M. Klotz. J. 8. Fruton and 8. Simmonds review 
their work on the metabolism of polypeptides, and J. M. 
Luck his work on the liver proteins. 


Of more purely biological interest are the papers of . 


J. F. Danielli on cytochemistry, and of B. P. Kaufmann, 
H. Gay, and M. R. MeDonald on the localization of 
cellular proteins. 

There are, of course, obvious omissions from the pres- 
ent symposium. To be fully comprehensive, the inclu- 
sion of a wider range of papers on protein fractionation 
and purification would have been desirable, and D. 
Crowfoot Hodgkin’s paper on x-ray analysis of protein 
structure arouses the wish that more time might have 
been devoted to the application of physical and physico- 
chemical methods to the solution of the problem of pro- 
tein structure. But limitations of time undoubtedly for- 
bade such extensions of the fteld. 

The inclusion of brief reports of the discussion elicited 
by many of the papers is an admirable feature of the 
publication of the Cold Spring Harbor symposia and one 
that might have been extended further with profit. 

H. B. VICKERY 
Connecticut Agricultural Experiment Station 


Advances in Electronics, Vol. TI. 
York: Academic Press, 1950. 


L. Marton, Ed. 
378 pp. $7.60. 


In a field as rapidly developing as electronic devices, 
it is extremely important to have an up-to-date review, 
particularly of work which has been done abroad. Dr. 
Marton and the publishers have rendered a great service 
by making available a volume with not only contribu- 
tions from this country, but rather important contribu- 
tions of development and theoretical work abroad. The 
article by Hilary Moss, Division of Engineering and Re- 
search, Electronic Tubes, in Reading, describing progress 
in the past decade on cathode ray tubes with special 
reference to manufacture and design, will be of great 
interest not only to the engineer but also to the physicist. 
The article on electron lenses by P. Grivet, of the Uni- 
versity of Paris—an extremely lucid and comprehensive 
treatment of the subject—will be of importance not only 
for the designer but for any student of electron optics. 
Taken together with the following article by G. Lievmann 
on field plotting and ray tracing in electron optics—a 
review of numerical methods, the development of modern 
devices, and the ingenious methods which have been used 
to make automatic trajectory tracing possible—it gives 
one a thorough understanding of electron optics. 

The article by Garlick, of the Physics Department of 
the University of Birmingham, on cathodoluminescence, 
and the discussion by H. Fréhlich and J. H. Simpson, 
of the University of Liverpool, on the intrinsic break- 
down in solids, will be welcome not only as information 
on an important technical field, but as presenting ideas 
of modern physics which become more and more sig- 
nificant to the applied physicist and engineer. 

The book closes with three articles on microwaves: a 
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discussion by Gunnar Hok of Michigan, on the microwave 
magnetron; another by George T. Rado, Naval Research 
Laboratory, on ferromagnetic phenomena and microwave 
frequencies; and a third by Donald K. Coles, Westing- 
house Research Laboratories, Pittsburgh, on microwave 
spectroscopy. 

The wide variety of the articles and the excellent bibli- 
ography which has been provided in each one make this 
an important addition to the literature. One hopes that 
such up-to-date discussions of advances will be available 
in other fields of modern physics as well, and that the 
future volumes of Advances in Electronics will keep pace 
with what we have been able to obtain so far. 


Kart Lark-Horovitz 
Purdue University 


Scientific Book Register 


Handbook of Psychological Research on the Rat: An In- 
troduction to Animal Psychology. Norman L. Munn; 
Leonard Carmichael, ed. Boston, Mass.: Houghton 
Mifflin, 1950. 598 pp. $7.50. 

Annual Review of Plant Physiology, Vol. I. Daniel I. 
Arnon, ed. Stanford, Calif.: Annual Reviews; London, 
England: H, K. Lewis, 1950. 364 pp. $6.00. 

Les Hautes Températures et Leurs Utilisations en Chimie, 
2 vols. P. Lebeau and F. Trombe, eds. Paris VI*, 
France: Masson et Cie, 1950. 1397 pp. 9000 fr. 

Structure of Molecules and the Chemical Bond. Y. K. 
Syrkin and M. E. Dyatkina; trans. and revised by M. 
A. Partridge and D. O. Jordan. New York: Inter- 
science; London: Butterworths Scientific Publs., 1950. 
509 pp. $8.75. 

Pocket Encyclopedia of Atomic Energy. Frank Gaynor, 
ed. New York: Philosophical Library, 1950. 204 pp. 
$7.50. 

Supervoltage Roentgentherapy. Franz Buschke, Simeon 
T. Cantril, and Herbert M. Parker. Springfield, Tl: 
Charles C. Thomas, 1950. 297 pp. $10.50. 

Uaxactun, Guatemala: Excavations of 1931-1937. A. 
Ledyard Smith. Washington, D. C.: Carnegie Insti- 
tution, 1950. 108 pp.; 141 figures. $9.00 paper; $9.75 
cloth. 

Applied Geology: Mineral Resources in World Affairs. F. 
M. Van Tuyl and Truman H. Kuhn, eds. Golden, Colo.: 
Colorado School of Mines, 1950. 343 pp. $3.00. 

Functional Operators: The Geometry of Orthogonal Spaces, 
Vol. II. John Von Neumann. Princeton, N. J.: 
Princeton Univ. Press, 1950. 107 pp. $2.25. 

Laboratory Manual of Organic Chemistry: Experiments on 
a Semimacro Scale. George H. Coleman, Stanley 
Wawzonek, and Robert E. Buckles. New York: Pren- 
tice-Hall, 1949. 127 pp. $1.50. 

Flight into Space: Stories of Interplanetary Travel, Don- 
ald A. Wollheim, comp. New York: Frederick Fell, 
1950. 251 pp. $2.75. 

Methods of Logic. Willard Van Orman Quine. 
York: Henry Holt, 1950. 264 pp. $2.90. 
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News and Notes 


The Fifth Annual Meeting of the Society 
for Applied Spectroscopy 


R. W. Loofbourow 
Merck & Co., Inc., Rabway, New Jersey 


After having had a look at the current, and constant, 
problems of spectroscopy as it is being applied to analyti- 
eal problems, the Fifth Annual Meeting of the Society 
for Applied Spectroscopy, held in New York May 26-27, 
turned its attention to some of the newer developments 
which promise to supply a variety of novel and powerful 
tools to the spectrographer. 

One of the more intriguing of these new methods was 
brought out by T. I. Taylor in the discussion of neutron 
spectroscopy. Although very few analytical applications 
of this technique have been made so far, it appears that 
certain wavelike properties of a neutron beam should 
make it available as a new tool for the analytical spec- 
trographer. It has been demonstrated that these beams 
are absorbed by certain atoms at specific velocities to give 
an effect which is characteristic for the element. It has 
also been demonstrated that, under certain conditions, 
these beams exhibit a scattering effect similar to the 
Raman spectra. Dr. Taylor suggested that both of these 
phenomena should find application as analytical tools. 

The application of x-ray methods, using both absorp- 


tion and fluorescence techniques, was discussed in papers 
by 8S. W. Levine and Lo Ching Chang. These methods 
have already been established as analytical procedures in 
the petroleum industry and in the examination of ores. 
Advances in both instrumentation and technique appear 
to give promise of a widening scope for this tocl, which 
will undoubtedly take a prominent place in the field of 
applied spectroscopy. 

A new type of mass spectrometer was described by 
William H. Bennett. This takes advantage of the fact 
that particles of different mass assume different velocities 
under a radiofrequency impulse. This instrument has 
the advantage of being much Jess massive than the mag- 
netic mass spectrometer and has already been employed 
in meteorological rockets for obtaining data on the com- 
position of the upper atmosphere. It was brought out 
that this instrument cannot be employed for the separa- 
tion of isotopes on a production basis, as the magnetic 
mass spectrometer has so successfully been used. 

A symposium on spectroscopic sources, and sessions on 
absorption and emission spectroscopy completed the tech- 
nical program. 

This marked the first attempt on the part of the Society 
for Applied Spectroscopy to expand its annual meeting to 
two days, with a dinner on the intervening evening. The 
registration was over 200 and the enthusiastic interest at 
all of the technical sessions as well as the exhibit of in- 
struments made this meeting an outstanding success. 


About People 


Medicine, Washington, D. C., ef- 


cultural Experiment Station, East 


E. G. Stanley Baker, assistant 
professor of biology at the Catholic 
University of America, Washington, 
D. C., will be associate professor of 
biology at Drew University, Madison, 
New Jersey, after September 1. 


Edward A. Fath, chairman of the 
Department of Astronomy and diree- 
tor of Goodsell Observatory at Carle- 
ton College, Northfield, Minnesota, is 
retiring after 30 years of service. 
Leednert Binnendijk, a Dutch as- 
tronomer who has been a research as- 
sociate at Swarthmore College, will 
go to Carleton this fall as associate 
professor of astronomy. 


Charles A. Hufnagel, instructor 
in surgery and director of the Lab- 
oratory for Surgical Research at 
Harvard, has been appointed assist- 
ant professor of surgery and profes- 
sor of experimental surgery at the 
Georgetown University School of 
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fective August 1. 


Harwood George Kolsky, teach- 
ing fellow at Harvard University, 
Charles Clark Loomis, research as- 
sociate at the Massachusetts Insti- 
tute of Technology, and Robert 
Leroy Mills, research assistant at 
Stanford University, have been ap- 
pointed to the staff of the Los Ala- 
mos Scientific Laboratory. 


Charles O. Lee will resume his 
position as professor of pharmacy 
of the Purdue University School of 
Pharmacy on September 1, after 
spending the past year as visiting 
professor at the College of Phar- 
macy, University of Puerto Rico, Rio 
Piedras. 


Roy E. Marshall, research profes- 
sor of horticulture and chairman of 
food technology at Michigan State 
College, has been appointed assist- 
ant director of the Michigan Agri- 


Lansing. 


William H. Watson, assistant di- 
rector of the atomic energy project 
at Chalk River, Ontario, and an 
authority on radar, has been ap- 
pointed head of the Physics Depart- 
ment at the University of Toronto. 
Visitors 

John Runnstrém, director of the 
Wenner-Grens Institute of Stock- 
holm, has been appointed visiting 
professor in the Department of Zool- 
ogy, University of Pennsylvania, for 
the first semester of the academic 
year 1950-51. He will teach and 
supervise graduate work in experi- 
mental and chemical embryology. 
J. F. Danielli, head of the Zoology 
Department, ‘ing’s College, Uni- 
versity of London, will be visiting 
professor in cytochemistry and ex- 
perimental cytology during the see- 
ond semester. 
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Kunio Uwatoko, professor of 
geology, Tokyo University, has been 
visiting colleges and universities in 
the U. 8S. under the sponsorship of 
the Military Government of Japan. 
Before returning to Tokyo on July 
17, he visited the U. 8. Geological 
Survey and the Bureau of Mines in 
Los Angeles, as well as near-by oil 
fields, to study water flooding oper- 
ations, 


I. R. C. Bick, Australian chemist, 
will begin a year’s research this 
summer in the Department of Chem- 
istry at the University of Califor- 
nia at Los Angeles. Dr. Bick will 
study compounds derived from molds. 
P. K. Vijayaraghavan, Indian bio- 
chemist, is conducting research in 
proteins at U.C.L.A. Joseph Ben 
Simha Braverman, director of re- 
search at the Central Citrus Prod- 
ucts Laboratory, Rehovoth, Israel, 
is studying food technology on the 
university’s Berkeley campus. 


I. P. Cheol, distillation chief, 
Administracién Nacional de Combus- 
tible Alcohol y Portland, Monte- 
video, Uruguay, Erwin Gigas, direc- 
tor, and H. Wolf, mathematician 
and geodesist, Land Survey Office, 
Bamberg, Germany, were visitors at 
the National Bureau of Standards. 


Grants and Awards 


The Jane Coffin Childs Me- 
morial Fund for Medical Research 
has announced the following grants 
for cancer research and fellowships: 
L. C. Strong, research associate in 
anatomy, Yale University School of 
Medicine, $13,430 for.genetic studies 
on induction of tumors by methy)- 
cholanthrene; W. U.' Gardner, pro- 
fessor of anatomy, Yale University 
School of Medicine, $18,000 for in- 
vestigation of the role of hormones 
in normal and abnormal growth; 
Janet Howell Clark, professor, Di- 
vision of Biological Sciences, Univer- 
sity of Rochester, $1,600 for studies 
of the effects of light radiations and 
other factors on development of 
mammary tumors and leukemia in 
mice; Gray H. Twombly, assistant 
professor of obstetrics and gynecol- 
ogy, Department of Cancer Research, 
College of Physicians and Surgeons, 
Columbia University, $5,000 for 
studies of selective localization of 
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hormones in normal and cancer bear- 
ing tisstes by radioactive estrogens 
and allied substances; Bernhard Zon- 
dek, professor of obstetrics and gyne- 
cology, Hebrew University, Jerusa- 
lem, $6,000 for study of metabolism 
of estrogens in patients with benign 
and malignant tumors; Balduin 
Lucké, professor of pathology, Uni- 
versity of Pennsylvania School of 
Medicine, $20,400 for studies of en- 
zyme patterns in relation to develop- 
ment and growth of neoplasms, and 
of the mechanism of metastasis ; Vic- 
tor M. Cutter, assistant professor of 
microbiology, and Katherine S. Wil- 
son, fellow, Yale University, $2,000 
for studies of isolated endosperm nu- 
clei and nuclear cytoplasmic relation- 
ships in endosperm of Cocos nuci- 
fera; Edith Paterson, radiobiologist, 
Christie Hospital and Holt Radium 
Institute, Manchester, England, $1,- 
175 for a special camera for use in 
studies of the effect of irradiation 
and of chemotherapeutic substances 
in normal and malignant cells grown 
in vitro; Shields Warren, National 
Academy of Sciences, $3,000 for 
compilation of an atlas of tumor 
pathology; Walter S. McNutt, fel- 
low, Cambridge University, Eng- 
land, under the guidance of A. R. 
Todd, $1,485 for continuation of 
studies, October 1 to June 30, 1951; 
John C. Sonne, fellow, Department 
of Physiological Chemistry, Univer- 
sity of Pennsylvania School of Medi- 
cine, under the guidance of John 
M. Buchanan, $8,000 for two years; 
and Alexander C. Wallace, fellow, 
Department of Pathology, Yale Uni- 
versity School of Medicine, under 
the guidance of H. S. N. Greene, 
$4,250 for one year. 


The National Council to Com- 
bat Blindness, Inc. has made grants- 
in-aid totaling $15,366 for research 
in ophthalmology for the year end- 
ing June 30, 1951. Recipents of the 
awards are: Boston City Hospital, 
$6,000—study of electrical responses 
of the retina and brain in patients 
with amblyopia ex anopsia by Her- 
mann M. Burian; New York Medical 
College, Flower and Fifth Avenue 
Hospital, $1,700—study of regional 
light sensitivity of the retina by 
Charles Haig; Northwestern Univer- 
sity Medical College, $936—study of 


quantitative measurements of ocular 
fluorescein fluorescence in normal and 
glaucomatous eyes by Frank Newell; 
Nuffield Laboratory of Ophthalmol- 
ogy, the Eye Hospital, Oxford Uni- 
versity, England, $1,730—investiga- 
tion of normal and abnormal strue- 
tures of the vitreous humour by 
Antoinette Pirie; and University of 
Pennsylvania, $5,000—study of virus 
infections of ocular tissues by Harold 
G. Scheie. 


Three awards of the American 
Society for Testing Materials were 
made at the society ’s annual meeting 
in Atlantic City, June 27. The 
Charles B. Dudley Medal, awarded 
annually for an original econtribu- 
tion to research in engineering ma- 
terials, was presented to B. J. Lazan, 
of Syracuse University. The Rich- 
ard L. Templin Award was made 
to D. S. Clark and D. 8. Wood, 
California Institute of Technology, 
Pasadena, for plastic deformation at 
rapidly applied constant stress. The 
Sam Tour Award for improvement 
and evaluation of corrosion testing 
methods went to O. B. Ellis, of the 
Armeo Steel Corporation, Middle- 
town, Ohio. 


Five new grants for cancer con- 
trol and 16 renewal grants, total- 
ing $352,800, have been made by the 
U. 8S. Public Health Service. The 
grants are supported by the National 
Cancer Institute, which will collab- 
orate in the studies with a number 
of other federal agencies. The new 
grants are: University of Arkansas 
School of Medicine, Little Rock— 
$10,000 for investigation of the life 
history of intraepithelial carcinoma 
of the cervix; Colorado State Depart- 
ment of Health, Denver—$24,450 for 
study of individuals exposed to ra- 
dioactive substances in uranium min- 
ing and processing; Medical College 
of Georgia, Augusta—$3,873 for de- 
tection of prostatic cancer by ex- 
foliative cytology and study of tissue 
changes following hormonal therapy, 
and $6,265 for study of preinvasive 
eancer of the cervix; Maryland State 
Department of Health, Baltimore— 
$9,900 for epidemiologic study of 
cancer. 

Grants for construction of cancer 
research facilities, the last of 30 such 
grants, totaling $6,000,000, made 
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during the past fiseal year, were: 
Indiana University Medical Center, 
Indianapolis—$126,350, and Vander- 
bilt University School of Medicine, 
Nashville, Tennessee—$126,350, both 
for new cancer research laboratories ; 
and Stritch School of Medicine, Loy- 
ola University, Chicago—$47,300 for 
enlarging and improving present lab- 
oratories. 


Industrial Laboratories 


The Kellex Corporation of New 
York, recently purchased by the 
Vitro Manufacturing Company from 
the M. W. Kellogg Company, has 
elected Albert L. Baker president, 
and William H. Denne, Jr., vice 
president and general manager. 


Abbott Laboratories has opened 
a branch office at 628-38 East Erie 
Avenue, Philadelphia. Charles Moy- 
er is branch manager, and C. E. 
Fenger is office manager. 


Meetings and Elections 


The autumn meeting of the Na- 
tional Academy of Sciences will be 
held October 9-12, at the new quar- 
ters of the General Electric Re- 
search Laboratory, near Schenectady, 
New York. The first sessions for 
presentation of papers will be held 
on Tuesday morning, October 10, 
in the auditorium and conference 
rooms. Cornelius P. Rhoads, diree- 
tor of the Memorial Hospital Center 
for Cancer and Allied Diseases in 
New York City, will give a public 
lecture in Memorial Chapel, Union 
College, on Tuesday evening. Sir 
Lawrence Bragg, director of the 
Cavendish Laboratory at Cambridge 
University, England, will be the 
principal speaker at a dinner on 
Wednesday evening, at Hotel Van 
Curler. 


The Detroit Institute of Cancer 
Research will hold its third annual 
meeting October 16-18 in the Horace 
Rackham Memorial Building in De- 
troit. The first two days of the meet- 
ing will be devoted to the funda- 
mental sciences related to cancer re- 
search, and the third day to re- 
ports of clinical investigation. 
Speakers at the meeting will be: 
E. 8S. Guzman Barron, University 
of Chicago; L. G. Barth, Columbia 
University; G. H. A. Clowes, Eli 
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Lilly and Company; Th. Dobzhan- 
sky, Columbia University; Louis F. 
Fieser, Harvard University; E. M. 
K. Geiling, University of Chicago; 
C. P. Leblond, MeGill University ; 
W. M. Stanley, University of Cali- 
fornia, Berkeley; S. A. Waksman, 
Rutgers University ; Abraham White, 
University of California, Los An- 
geles; Leonard Scheele, U. 8. Public 
Health Service; R. K. Gilchrist, 
Chieago; Evarts A. Graham, Wash- 
ington University, St. Louis; Roger 
A. Harvey, University of Lllinois; 
Freddy Homburger, New England 
Medical Center, Boston; George N. 
Papanicolaou, Cornell University ; 
and Owen H. Wangensteen, Univer- 
sity of Minnesota Hospital. 


The annual meeting of the Con- 
ference on Electrical Insulation, 
Division of Engineering and Indus- 
trial Research of the National Re- 
search Council, will be held Novem- 
ber 1-3 at Pocono Manor Inn, Po- 
econo Manor, Pennsylvania. 


The American Society for Test- 
ing Materials elected the following 
officers at its annual meeting in At- 
lantie City, June 27-30: president, L. 
J. Markwardt, U. 8. Forest Products 
Laboratory, Madison, Wisconsin, 
and vice president, T. 8. Fuller, 
Schenectady, New York. Frank E. 
Richart, Urbana, Illinois, will con- 
tinue as senior vice president, and 
C. L. Warwick, of Philadelphia, will 
continue as executive secretary. 


The Pacific Section of the Amer- 
ican Society of Limnology and 
Oceanography elected the following 
officers at its annual meeting in Salt 
Lake City, June 19-24: president, 
W. T. Edmondson, University of 
Washington, Seattle; vice president, 
Martin W. Johnson, Scripps Insti- 
tution of Marine Zoology, La Jolla, 
California; and secretary-treasurer, 
John P. Tully, Pacific Oceanographic 
Group, Nanaimo, Canada. 


The American Neurological As- 
sociation at its annual meeting, June 
12-14, in Atlantic City, elected the 
following officers for 1950-51: presi- 
dent, Wilder Penfield; president 
elect, S. Bernard Wortis; first vice 
president, Roland P. Mackay; second 
vice president, Donald MacPherson ; 
secretary-treasurer, H. Houston Mer- 


ritt; and assistant secretary, Charles 
Rupp. 


The American Society for Engi- 
neering Education elected the fol- 
lowing officers at its annual meeting 
in Seattle, Washington, June 23: 
president, F. M. Dawson, State Uni- 
versity of Iowa; vice presidents, 
Gerald A. Rosselot, Georgia Insti- 
tute of Technology, and Linton E. 
Grinter, Illinois Institute of Tech- 
nology; and treasurer, Charles L. 
Skelley, the Maemillan Company. 
A. B. Bronwell, of Northwestern Uni- 
versity, continues in office as secre- 
tary. 


Deaths 

William Mackay Smith, 69, head 
of the Department of Mathematics 
at Lafayette College, in Easton, 
Pennsylvania, since 1934, died July 
3. Dr. Smith had been a member of 
the faculty of the college since 1906, 
and had planned to retire next year. 
He was a Fellow of the American As- 
sociation for the Advancement of 
Science. 

Trygve D. Yensen, an authority 
on magnetics, died in Prestwick, 
Seotland, July 2. He was 66. Dr. 
Yensen had retired June 30 from 
Westinghouse Electrie Corporation, 
where he had been a member of the 
research staff for 42 years. During 
this time, he had developed a series 
of new alloys to improve the perfor- 
mance of meters, generators, and 
transformers. 


Eugene A. Golomshtok, anthro- 
pologist and authority on perma- 
frost, died June 20, at the age of 
53. Dr. Golomshtok had worked on 
the compilation of an aretic encyclo- 
pedia for naval use, and at the time 
of his death was engaged in a 
study of permafrost in collaboration 
with other authorities on the polar 
regions. 

Donald Walton Davis, 68, pro- 
fessor and head of the Department 
of Biology at the College of William 
and Mary since 1916, died June 30 
of a heart attack. Dr. Davis was a 
founder and early president of the 
Virginia Academy of Science, and 
he contributed to the establishment 
of the Virginia Fisheries Labora- 
tory. 
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Miscellaneous 


A central catalog of Slavic trans- 
lations and abstracts has been es- 
tablished in the Union Catalogue Di- 
vision of the Library of Congress, to 
record the location of English trans- 
lations and abstracts of Slavie pub- 
lications and documents. The cata- 
log, which has been undertaken for 
an experimental period at the request 
of federal agencies, lists the trans- 
lations which have been made in the 
various agencies. The translations 
themselves, made from unclassified 
material, are not available from the 
division, but must be obtained from 
the agencies reporting them. Fur- 
ther information or requests for serv- 
ice from the catalog should be sent 
to the Central Catalog of Slavic 
Translations and Abstracts, Union 
Catalog Division, Library of Con- 
gress, Washington 25, D. C. 


A national institute of genetics 
has been established in Misima, Ja- 
pan, for the purpose of ‘‘. . . com- 
prehensive studies on the principle of 
heredity, and of providing a theoreti- 
eal basis to the solution of practical 
problems on heredity, and also to 
guide and promote the genetic re- 
searches in Japan.’’ Kan Oguma is 
director of the institute and head of 
its Cytogenetic Department, Yoshi- 


maro Tanaka is head of the Pheno- 
genetic Department, and Taku Ko- 
mai heads the Physiogenetic Depart- 
ment. The address of the new in- 
stitute is Misima, Sizuoka-ken, Ja- 
pan. 


A committee on problems of 
alcohol has been set up in the Di- 
vision of Medical Sciences of the 
National Research Council to initi- 
ate and support research, to corre- 
late data, and to provide advisory 
and administrative services for agen- 
cies concerned with the pathologic 
effects of alcohol. The committee 
will not be concerned with education 
or public information, but will offer 
technical advice to persons and agen- 
cies for dissemination of informa- 
tion. The Secretary, Committee on 
Problems of Alcohol, Division of 
Medica] Sciences, National Research 
Council, 2101 Constitution Avenue, 
Washington, D. C., will supply infor- 
mation on the work of the committee. 


A new method for forecasting 
typhoons and hurricanes is being 
installed in U. 8S. armed forces 
weather stations in Guam and Miami 
this summer. The method, based on 
work by Herbert Riehl, associate pro- 
fessor of meteorology at the Uni- 
versity of Chicago, will utilize the 
relationship between weather in the 
temperate zones and tropical hurri- 


canes. Air pressure, temperature, 
and. wind movement data from the 
Northern Hemisphere will be sent to 
the forecasting stations, where it 
will be used to predict the occurrence 
of tropical storms, and in determin- 
ing the paths of hurricanes. 


The U. S. Department of Agri- 
culture, at the request of the In- 
dian government, has sent two spe- 
cialists to act as consultants to the 
Ministry of Agriculture at New 
Delhi. Earle K. Rambo, university 
of Arkansas agricultural engineer, 
will assist the government on its 
program of mechanization of agri- 
culture. Ford M. Milam, agrono- 
mist, who has had recent agricultural 
experience in E] Salvador and Korea, 
will work on problems of agronomy 
and agricultural research. 


A family health maintenance 
program, sponsored by the Com- 
munity Service Society of New York 
City, the College of Physicians and 
Surgeons of Columbia University, and 
Montefiore Hospital, will be started 
in September, as an experiment in 
keeping families well rather than 
treating illnesses. Martin Cher- 
kasky, chief of the Division of Social 
Medicine at Montefiore Hospital, will 
be physician in charge of the health 
unit. 


Recently Received 


Bibliography of Scientific and Indus- 
trial Reports. (Bibliography of 
Technical Reports) January-June, 
1949. Office of Technical Serv- 
ices, U. 8S. Department of Com- 
merce, Washington, D. C. $1.00. 

Lithium in Modern Industry. Foote 
Mineral Co., 18 W. Chelten Ave- 
nue, Philadelphia 44, Pa. 

Annotated Bibliography of Subtilin: 
Assay, Microbiological Production, 
Purification and Chemistry, Bio- 
logical Activity, and Related Com- 
pounds. J. C. Lewis, Bureau of 
Agricultural and Industrial Chem- 
istry, U. S. Dept. of Agriculture, 
Washington 25, D. C. 


100 


Contributions to American Anthro- 
pology and History. Vol. X, Nos. 
48-51. Carnegie Institution of 
Washington, Washington 5, D. C. 
$4.00 paper, $4.50 cloth. 

Fatty Acid Antibacterials from Plants. 
Carnegie Institution of Washing- 
ton, Washington 5, D. C. 50 cents 
paper, 75 cents cloth. 

Dental Caries Experience Among Se- 
lected Population Groups in the 
State of Oregon. Demetrios M. 
Hadjimarkos et al. Agricultural 
Experiment Station, Oregon State 
College, Corvallis, Ore. 

Liver Injury, Trans. 8th Conference, 
April 28-29, 1949. Josiah Macy, 
Jr. Foundation, 565 Park Avenue, 
New York City. 


Jan Ingenbousz: Plant Physiologist. 
H. 8. Reed. The Chronica Botani- 
ca Co., Waltham, Mass.; Stechert- 
Hafner, Inc., New York City. 
$3.00. 

Satpura Hypothesis of the Distribu- 
tion of Malayan Fauna and Flora 
to Peninsular India, Symposium Re- 
port. 8S. L. Hora, Museum House, 
Caleutta. 

Engineering College Research Council 
Proceedings, 1949 Annual Meeting. 
Engineering College Research 
Council, College of Engineering, 
State University of Iowa, Iowa 
City, Iowa. 

Some Contemporary Thinking about 
the Exceptional Child, The Woods 
Schools, Langhorne, Pa. 
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Outstanding texts in the biological sciencs 


Practical Invertebrate Anatomy 
By W. S. Bullough 


A complete laboratory reference, this book describes more than 100 invertebrates 
commonly examined by zoology students. Each description is prefaced by an 
account of the distribution, habitat and mode of life of the genus. Notes on un- 
usual organic structures are included, together with details of classification. A 
series of 168 drawings, directly labelled, provide clear and precise illustration. 
Appendices describe the methods of culture, killing, fixing and preserving speci- 
mens. Published in June. $4.50 


Biology of the Vertebrates 
Third Edition 
By Walter and Sayles 


In making the revision, Dr. Sayles has kept the flavor of the previous editions 
while bringing all the information up to date. Many new illustrations have been 
selected from a variety of sources, and several chapters have been rewritten in 
the light of recent research. $6.00 


Manual for 


Comparative Anatomy 
Revised Edition 
By Leonard P. Sayles 


This manual features a unique arrangement, listing parts in one column, each 
followed by the descriptive material. Either type study or comparative study of 
systems is facilitated by this method. The revision includes 37 new illustrations, 
bringing the total to 92. All illustrations are fully and directly labelled. To be 
published in August. 


Fundamentals of Comparative 


Embryology of the Vertebrates 
Revised Edition 
By Alfred F. Huettner 


Maintaining the same general plan of organization and morphological point of 
view, the revised edition of this popular text has been brought completely up to 
date. Two completely new chapters have been added; one on the h-story and 
theories of development, and the other on the embryology of the mammal. The 
original drawings by the author are unsurpassed in biological textbooks. $5.00 
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PHOTOMICROGRAPH 
with the new VUSICAM! 


ECONOMICAL 
black & white 
and color 35- 
mm photomicrographs. 
The VISICAM available 
with roll film carrier or 
the ““SINGLE- 
SHOT” back. 


At leading scientific 
supply houses, or 
write direct to: 


SPECIALISTS 854 So. Figueroa St. 
SCIENTIFIC & OPTICAL Los Angeles 14, Calif, 
INSTRUMENTS 


WALTON 
KYMOGRAPH 


A rugged dependable 
Kymograph giving service over 
a wide speed range. 
Especially suitable for varying 
experiments in which results 

at varying speeds are 

WRITE contrasted in same tracing. 


Pripps & Bird, INC. 


P. O. BOX 2-V—RICHMOND 5, VA. 


Include all of the common indicators used in analytical 
and biological work, the hydrogen-ion indicators recom- 
mended by Sorensen and Clark & Lubs, and in addition 
many rare indicators suitable for special work. These 

$ are ilable in both the dry form and in solu- 


C & B Products are distributed by 
re and Physician Supply Houses 
Throughout the World 


Write for copy of catalog. The COLEMAN & i Co. 
Manufacturing Chemists, Norwood, O., 


COLEMAN & BELL 


10 


PHOTOVOLT 
Exposure Photometer Mod. 200-M 
for 


PHOTOMICROGRAPH Y 


Accurate determination of exposure time in 
black-and-white and color photomicrography 


Write for Bulletin #210 to Price $65.— 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 
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Hellige Diller 
PHOTOELECTRIC 
COLORIMETER 


sitive, accurate 
Photoelectric 
Colorimeter 
embodying all 
requirements 
with regord to 
optical, electri- 
cal, and engi- 
neering detail. It 
is unsurpassed in its 
simplicity and conven- 
lence of operation. 
The colorime- 
tor is furnished 
with light filters of ¥ 
narrow spectral 
transmission ranges and is available either 
uncalibrated, or calibrated for 37 or 56 
bio-chemical tests. 


WRITE FOR NEW CATALOG No. 500 


HELLIGE, INC. tsuano cryin. 


Ad ine Triphosph (ATP); Amygdalin; Amylase; 
Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin ; 
BAL; Biotin cryst.; Caffeic Acid; Carotene cryst.; 
Catalase; Cellulase; Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 
Dihydroxyacetone; Dihydréxyphenylalanine (DOPA) ; 

ipyridyt; Edestin; Emulsin; Erythritol; N-Ethyl- 
piperidine; Fibroin; Folic Acid; Galacturonic Acid; 
Gentisic Acid; Girard Reagents P and T; Gliadin; 
Glucose Pentaacetate; Glucuronic Acid; Glyceralde- 
hyde; Glyceric Acid; Heparin; Hordenine; Hyaluroni- 
dase; 2-Hydroxyadipaldehyde; Humulon; Isoascorbic 
Acid; Isopropylarterenol; Kojic Acid; Kynurenic Acid; 
Lanthionine; Lipase; Lysozyme; Lyxose; Malononi- 
trile; Maltase; Melezitose, Mesobilirubinogen; Muscle 
Adenylic Acid ; Myanesin ; p-Nitrophenylphosphate ; Nu- 
cleoprotein; Orcinol, Pancreatm; Pangestin; Panto- 
theny! Alcohol; Penicillinase; Peroxidase; Ph ine; 
Phenylpyruvic Acid; Phloridzin; Phosphorylase; Pi- 
perin; Porphyrindene; Protamines; Pyridoxal; Pyri- 
doxamine; Pyrocatechuic Acid; Pyruvie Aldehyde; 
Ribonuclease; Saccharic Acid; Salmine; Serine Phos- 
phoric Acid; Spermidine; Spermine; Thieacetic Acid; 
Thiocytosine; Thyroxine; Trigonellin; Triphenyltetra- 
zolium Chloride; Tripyridyl; Trypsinogen; Tyrosi : 
Tyrothricin;, Urease; Uricase; Uridine; Vitellin; 


Xanthosine. 
Ask us for others! 


DELTA CHEMICAL WORKS 


23 West Oth St. New York 23,N.Y. 
Telephone Plaza 7-6317 
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Complete Alpha 
Proportional 
Counting System 


@ The NUCLEAR Model 117 
methane Flow Alpha Propor- 
tional Counter incorporates 
everything you need for count- 
ing alpha particles in the pres- 
ence of high beta activity. It 
includes all parts of a complete 
counting system, built into a 
single cabinet for operating con- 
venience. The counter, mounted 
directly on the front of the cabi- 
net, is provided with a sample 
raising mechanism which makes 
possible variable, reproducible 
geometries. A variable gain, high 
gain linear amplifier with a 
resolving time of only 2 micro- 
seconds, a high speed impulse 
recorder and 2 3000 volt (maxi- 
mum) supply are also built in. 
The Higinbotham type scale of 
256 permits registering accuratel 

an input counting rate as high 
as 500,000 counts per minute. 


Model 117 is another in 
NUCLEAR'S wide range of in- 
struments engineered to meet 
the needs of every nuclear 
laboratory. 


SEND FOR 
COMPLETE 
CATALOG 


nuclear INSTRUMENT and 
CHEMICAL CORPORATION 


* 


@ Complete 
“Packaged” 
Counting Sys- 
tems 


@ Scaling Units 
for Every Type 
of Radiation 
Counting 


@ Portable 
Count Rate 
Meters 


@ Health Mon- 
itoring Instru- 
ments for Person- 
nel Protection 


@ Glass Wall, 
Mica Window, 
and Windowless 
Counters 


@ Complete 
Line of Acces- 
sories for the 
Nuclear Labo- 
otory 


* 


nuclear 


PRECISION IN- 
STRUMENTATION 
FOR NUCLEAR 
MEASUREMENTS 
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Personnel Placement 


Personnel Placement 


CHARGES and REQUIREMENTS 
for “PERSONNEL PLACEMENT” Ads 


1, Rate: 15¢ per word, minimum charge $3.00 for each 
insertion. If desired, a “Box Number” will be supplied, 
so that replies can be directed to SCIENCE for immediate 
forwarding. Such service counts as 8 words Keg. a 25- 
word ad, plus a “Box Number”, equals 33 wor ). All 
ads will be set in regular, uniform style, without display; 
the first word, only, in bold face type. 

For display ads, using type larger or of a different 
style than the uniform settings, enclosed with separate 
border rules, the rate is $16.00 per inch; no extra charge 
for “Box Numbers”’. 

2. Advance Payment: All Personnel Placement ads, classi- 
fied or display, must be accompanied by correct remittance, 
made payable to SCIENCE, Insertion can not be made 
until payment is received. 

3. Closing Date: Advertisements must be received by 
SCIENCE, 1515 Mass. Ave., N.W., Washington 5, D. C., 
together with advance remittance, positively not later than 
14 days preceding date of publication (Friday of every week). 


POSITIONS WANTED 


Academic position desired by Ph.D. (Columbia University, 1949) 
in Education and Philosophy, with broad training in related fields. 
One year of active _——. experience. Four years of research 
and translation experience from English to Chinese. Can eek 
and write both Chinese and English fluently. Box 233, re 

1 


Bacteriologist: Sc.D.; two years, bacteriologist and chemist, large 

manufacturing company; eight years’ teaching experience, 
four years as professor and head of department, state university ; 
several years, director, and charge control department of peni- 
cillin, biological manufacturing company; for further information, 
please write Burneice Larson, Medical Bureau, Palmolive Build- 
ing, Chicago. x 


Biologist: M.S. Desires teaching position. Trained in Field 
Biology: Ornithology, Ecology, and Mammalogy. Box 231, a 


Biophysicist: Ph.D. University of California, desires research 
and/or teaching position. Experienced in research with radio- 
active isotopes, teaching, and clinical program. Broad training 


in chemistry, physiology, physical sciences. S 1 blications. 
Box 234, SCIENCE, 


Chemistry professor: Ph.D. Sixteen years experience all usual 


undergraduate chemistry courses. Desires teachi ly, - 
search. Box 235, SCIENCE. 


Entomologist, M.S., Field and teaching experience. Desires re- 
search or technicai sales position. Box 236, SCIENCE. 8/4 


Microbiologist, M.Sc., woman, degree minors—chemistry, soil 
bacteriology, research experience. Box 228, SCIENCE. 7-2 


Microbiologist-Bacteriologist: Ph.D., 33, decade of responsible 
teaching and research, desires academic position. Box 237, SCI- 
ENCE. R8/4; 8/18 


Physiologist-Pharmacologist : Ph.D.; male, administrative, teach- 
ing, research experience, academic preferred. Box 238, SCIENCE. 


Zoologist: Ph.D. invertebrate morphology and embryology. Ex- 
perienced teacher of General Biology and Premedical Biological 


Desire teaching and research position. ox 


POSITIONS OPEN 


AVOID DELAY ... . Cash in Advance payment 
MUST be enclosed with ALL classified ads. 
(See “Charges and Requirements” above.) 


Pharmacologist: Ph.D., with biochemical or pharmaceutical back- 

ound, Also Ph.D. in pharmacy or pharmaceutical chemistry. 
Feachin sitions open in September. Good salaries. Box 239, 
SCIENCE. R7/28 


Positions Open: 

(a) Mycologist and virologist qualified for professorial appoint- 
ments, department of infectious diseases, university medical school; 
physicians of outstanding attainments in academic field required. 
(b) Research biochemist to take charge of small laboratory and 
engage in independent research; targe teaching hospital, univer- 
sity medical center; Middle West. (c) Physician to direct clinical 
investigation, pharmaceutical company; staff of outstanding re- 
searchers; experience in metabolic research advantageous. (d) 
Bacteriologist, preferably Ph.D., for research on respiratory in- 
fections ; Pacine Coast. (e) Faculty members, department of 
chemistry, state university; one should have major interest in 
physical chemistry and supporting interest in analytical chemistry ; 
two should be particularly well qualified in biochemistry; ranks: 
instructor or assistant professor. S7-3, Burneice Larson, Medi- 
cal Bureau, Palmolive Building, Chicago. 


Professors Wanted: Ph.D. in Pharmacy or Pharmaceutical Chem- 
istry to be Chairman of Department of Pharmacy, $6,000 to $6,500. 

be in Pharmacognosy or Pharmacology to be Chairman of 
Department of Materia Medica. Research facilities. Backgrounds 
preferred in colleges of pharmacy. Send complete biographical 
sketch and photograph. New England College of Pharmacy, 70 

t. Vernon Street, Boston, Massachusetts. Xx 


Scientists: Salaried positions, $3,600 to $25,000. This confidential 
service for outstanding men who desire a change of connection, 
will develop and conduct preliminary negotiations without risk to 
present position. Send name and address for details. Tomsett 
Associates, 1205 Berger Building, Pittsburgh 19, Pa. H 


Are YOU seeking a new position? 
REPLIES received from ONE 
classified ad in SCIENCE... . 
YOUR ad here will get RESULTS @ 


For “Charges & Requirements” see above 


UNIVERSITY OF DACCA, East Bengal, Pakistan. 


@ Applications are invited for the following posts 
on terms stated against each: 


1. Professor of Physics—Salary will depend upon 
qualifications and may amount to Rs. 2000/- 
p.m. including allowances. In exceptional 
cases it may be increased to Rs. 2500/-p.m. 
2. Professor of Botany—Salary will depend upon 
qualifications and may amount to Rs. 1500/- 
p.m. including allowances. 
(N.B. Re. 1/- =2S 1 3%di.e. £1 =Rs. 9.24) 


Appointments will be on deputation or con- 
tract not exceeding 5 years or permanent basis in 
exceptional cases. Benefit of Provident Fund for 
service not less than five years, contribution to 
which on either side being 64% of the salary. 
Quarters will be provided on payment of 10% of 
salary. First class free passage for joining ap- 
pointment at Dacca will be provided. 

Applicants should be distinguished scholars, with 
experience of University teaching and guiding re- 
search. Knowledge of English is essential. Candi- 
dates should give full details of age, nationality, 
academic career, teaching experience, and original 
publications enclosing a copy of each; also testi- 
monials and names and addresses of three referees. 


Applications must reach the Registrar, University 
of Dacca (P.O. Ramna), East Bengal, Pakistan not 
later than 31st August, 1950. 


P.S. Special attention is invited to the present 
rate of exchange and the extended date for re- 
ceiving applications. 
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The Market Place 


The Market Place 


For “CHARGES and REQUIREMENTS” 
M see page 15, July 14th issue. 


BOOKS 


Send us your Lists o 
CIENTIPIC BOOKS AND PERIODICALS 
which you have for sale. 
Complete libraries; sets and runs; and single titles are wanted. 
Also please send us your want lists. 
STECHERT-HAFNER, INC., 31 East 10th Street, New York 3. 


Your sets and files of scientific journals 


are needed by our library and tpeioutionst customers. Please send 
us lists and description of punted les you are willing to sell 
at high market prices. J. CANNER AND COMPANY, 909 
Boyston Street, Boston 15, Massachusetts. 


WALTER JOHNSON 
125 East 23rd Street, New York 10, N. Y. 


FOR SALE: Journal Cellular Comparative ahysoheay 1923- 
1940; Journel General Physiology 14-25; Annual Reviews Physi- 
ology, all; Endocrinology 3-date, 14-29 bound; Biological Ab- 
stracts 1-12, 1-2 bound; Journal Nutrition, all, 1-21 bound ; 
Proceedings Society Experimenta! Biology and Medicine 24-date, 
24-29 bound; Harvey Lectures, all. Box 240, SCIENCE. 


SUPPLIES AND EQUIPMENT 


TRANSPARENT BOXES 


Maximum protection and visibility for samples, 
specimens, small parts etc. Five stock sizes. 
Leaflet $-507 free on request. 


Pocket Set No. 4-S (transparent case, 10 assorted 
boxes) for field trips $1. 6 for $5. 


R. P» CARGILLE 


118 Liberty St., New York 6, N. Y. | 


STAINS 


STARKMAN Biological Laboratory © 


LANGUAGES 


LINGUAPHONE MAKES LANGUAGES —_— 


At home learn to speak Spanish, Portuguese, Italian, 
Russian, by x Linguaphone 
Met Save time Send for free book today. 
LINCUAPHONE (INSTITUTE. 1 84 Radio City, New York 20. 


PROFESSIONAL SERVICES 


Toronto, 
ROGER * CAMERA TIMER 


for time-lapse cinematography as used in j a 

many well-known here and Lo 

abroad, for the study o! w processes. 
MICRO-CINEMA POUIPMENT. 


ROLAB Photo-Science Laboratories 
SANDY HOOK, CONNECTICUT 
* Formerly with Dr. Alexis Carrel. 


THE PANRAY C CORP. 
340 CANAL ST., NEW YORK 13 
@ Microanalysis (C, H, N, S, Etc.) 

Syntheses 


* Amino Acids Microbiologic Assay 
® Proteins SHANKMAN LABORATORIE 
® Vitamins 2023 S. Santa Fe, L. A 21, Calif. 


FOOD RESEARCH LABORATORIES, INC. 


Biological, Toxicological Studies 
for the Food, Drug ‘and 
48-14 33rd Street, Long Island City 1, N. Y. 

Write for descriptive brochure 


e@ AMINO ACIDS e BIOC ALS 
@ PRE-MIXED MICROBIOLOGICAL ASSAY MEDIA 


H. M. CHEMICAL COMPANY, LTD. 


July 21, 1950 


144 North Hayworth Avenue Los Angeles 36, California 
DOGS RATS RABBITS 


LABORATORY ANIMALS ) 


eo Clean healthy well-fed animals MICE POULTRY GUINEA PIGS 


Guaranteed suitable for your needs. 
JOHN C. LANDIS + Hagerstown, Md. 


All Amino Acids (natural, synthetic, unnatural), 
Rare Sugars, Biochemical Products, Reagents, New Pharma- 
ceuticals in stock. Write or phone PLaza 7-8171 for complete 
price list. 


s 
BIOS LABORATORIES, INC. New 


TELL SALES the more “than 33,000 SCI- 

ENCE subscribers . ertile market for your Scientific 
Books, or Supple. 

d by the 

SELL increasing of lar Place” advertisers. 

OOF that SCIENCE advertising produces results! 


13 


-- 
9, 
— 
d. = 
al 
of 
in 
li- WANTED TO PURCHASE: 
X SCIENTIFIC PERIODICALS 
= Sets and runs, foreign and domestic 
SCIENTIFIC BOOKS 
of Entire libraries and smaller collections 
it 
“4 
4 — 
ny 
tt 
H 
ASULTA 
@ Chemotherapeutics 
pevel Sponsored Research 
{ 
Founded 1922 
Catt) Philip B. Hawk, Ph.D., President 4 
Bernard L. Oser, Ph.D., Director 
4 RESEARCH—ANALYSES—CONSULTATION 
| 


2 lens condenser. 
“eV@Slides and Pivots 
to -any position. 


LINDLY & COMPANY 


80 Herricks Rd., Mineola, N. Y. 


Send for FREE Brochure 


Reg.U.S. Pat. OFF 


CryYSTALLINE 
VITAMINS 


Essential as Standards and 
Supplements for Biological Research 


Alpha Carotene Inositol 

Beta Carotene Folic Acid 
Menadione 
Vitamin A Niacin 

Ascorbic Acid Niacin Amide 
Alpha Tocopherol p-Aminobenzoic 
Vitamin B,2 Pantothenate, Ca 
Biotin Pyridoxine HCl 
Calciferol Riboflavin 
Choline Chloride Thiamin Chloride 


Write for Price List No. 677 


GENERAL BIOCHEMICALS, INC. 


60 LABORATORY PARK CHAGRIN FALLS, OHIO 


STATHAM 
Physiological Pressure Transducers 


EKG 
or 
Recorder 


The Model P23 pressure transducers were specifi- 
cally designed for the purpose of measuring and re- 
cording arterial and venous blood pressures. . The 
system illustrated above demonstrates how simply 
measurements can be obatined with Statham 
transducers, 


Please write our 
Engineering Department 
for more specific data. 


SCIENTIFIC INSTRUMENTS 
9328 Santa Monica Blvd., Beverly Hills, Calif. 


GLASS ABSORPTION 
CELLS 


KLETT 


Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 
Klett Ph t ic Color i 
Colorimeters — Nephelometers — Fluorimeters — 
Bio-Colorimeters — Comparators-—Glass Stand- 
ards—Klett Reagents. 


Klett Manufacturing Co. 
179 East 87 Street, New York, New York 
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oe MM WINS er service to science. 
New \e Maximum efficiency 
id low price. 
LIN DL 
microscope 
e 
SIMPLY| | |ROTATE LENS for Variable light intensity sup- 
| 
STATHAM 
LABORATORIE 


COUNTING ROOM 


EQUIPMENT | 


Accuracy, reliability, simplicity, and speed are the most important considera- 
tions in the selection of counting room equipment. The instruments illustrated 
above and listed below provide the most desirable unit for this purpose. 


1, SC-1B Autoscaler 4. Calibrated Reference Sources or 
2. SC-9C Shielded Manval Sample Uncalibrated Reference Sources 
Changer 5. TGC-1 Geiger tube or TGC-2 
3. E-2A Sample Storage Cabinet 
with 10 E-1 Sample Trays 6. E-3A Aluminum Absorber 


Special equipment which will operate with this basic unit is also available 
for completely automatic counting. For further information on the selection of 
equipment for a radioactivity laboratory write for Bulletin S-25. 


Western Division 

2295 San Pablo Ave., Berkeley 2, California 
New York Office 

General Motors Bidg., 1775 B’way, N. Y. 19 


‘aSalle-Wacker Bidg., 221 N. LaSalle, Chicago 


TRACERLAB INC., 130 HIGH STREET, BOSTON 10, MASS. 
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EXCLUSIVELY 
For NICROSCOPE ILLUMINATION! A 


EW SPENCER No. 735 LAMP 


Here is the illuminator for advanced microscopy you : 
knew was bound to come . . . with convenient precise . 
controls for critical adjustment . . . with essential optical 
and mechanical qualities to complement a fine microscope. 


COOLER OPERATION. Sturdy die-cast housing dissipates heat. 
«CRITICAL FOCUSING FROM EITHER SIDE. Rack & pinion movement. 
NO TRANSFORMER. Lamp operates from 110 volt outlet. 


PRECISION REFLECTOR ADJUSTMENT. 
So quick, simple, and accurate. > 


' | RAPID BULB CHANGE. Lamphouse separates. 
Hinged lamp chimney opens to reveal bulb and reflector. 


PRECISE TILTING. Screw adjustment maintains any angle. 
QUALITY OPTICAL SYSTEM. Two plano-convex lens elements. 
IRIS DIAPHRAGM. Kaurled ring control. > ; 
FILTER HOLDER. Choice of single or multiple holder. 


Correct illumination is 
essential for the best re- 
sults from any microscope Al 
objective, eyepiece and con- ti | 
cot merican A) Op 1Ca 
the Spencer No. COMPANY 

; 735. For further details 
write Dept. O3. INSTRUMENT DIVISION e BUFFALO 15, NEW YORK 
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